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Vor. XXXIV. 


The Monraty Wearuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich 
noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by Prof. R. F. Stupart, 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt 
I. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Secretary, 
Meteorological Office, London; H. H. Cousins, Chemist, in 
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charge of the Jamaica Weather Office; Sefior Anastasio Alfaro, 
Director of the National Observatory, San José, Costa Rica; 
Rey. L. Gangoiti, Director of the Meteorological Observatory 
of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian, 
which is exactly five hours behind Greenwich time, is used in 
the text of the Monraty Wearner Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international.system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45°. 


SPECIAL ARTICLES, NOTES, AND EXTRACTS. 


STUDIES ON THE THERMODYNAMICS OF THE ATMOS- 
PHERE. 


By Prof. Frank H, BiGELow. 
VI.—THE WATERSPOUT SEEN OFF COTTAGE CITY, MASS., IN 
VINEYARD SOUND, ON AUGUST 19, 1896.! 
THE SOURCES OF THE DATA USED IN THE DISCUSSION. 

This waterspout has an especial scientific interest to mete- 
orologists because it was seen under circumstances remarkably 
advantageous for making observations and photographs, from 
which it is possible to compute, with much accuracy, the 
dimensions of the tube, and thus facilitate the application of 
the mathematical theory of vortices. 

A series of papers and letters from various persons who saw 
the phenomenon, and a very complete set of photographs, were 
secured at the time by the Editor, which he has courteously 
placed at my disposal for incorporation in this paper, and they 
will be found inserted in the following pages. I have myself 
been familiar with that part of the Massachusetts coast, and 
have therefore been interested to study the facts as thoroughly 
as possible as preliminary to the discussion of this type of 
vortex motion. I accordingly visited Cottage City the follow- 
ing September, and was conducted by Mr. Chamberlain to the 
spot where he placed his camera for making his photographs. 
There I made a sufficiently accurate survey of the linear dis- 
tances between that spot and the telegraph poles shown in his 
pictures to determine the scale of distances for all objects. 
Furthermore, by collecting and collating all the data relative 
to the positions of the waterspout and the schooner seen in 
the several photographs, I am able to plot them on the Coast 
and Geodetic Survey Chart No. 112, in such a way as to recon- 
cile nearly all of the statements made regarding the distances 
and progress of the two objects, respectively. The photo- 
graphs taken from such distances as Vineyard Haven and Fal- 
mouth Heights give an excellent view of the whole cumulo- 
nimbus cloud from which the tube descended, and its connec- 
tion with the thunderstorm which preceded it. All these data 
will enable us to discuss the subject of tornado and waterspout 
formation with considerable fulness, and with the conviction 
that confidence may be placed in the comparison of the obser- 
vations and computations. There is every reason to believe 
that the photographs are perfectly genuine, and free from 


‘No. V of the series (‘‘ The Horizontal Convection in Cyclones’’) will 
follow later. 
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touches to add to their artistic beauty at the expense of scien- 
tific accuracy. Certain preliminary computations were made 
in 1897, the result of which was published in the International 
Cloud Report, page 633, Report of the Chief of the Weather 
Bureau 1898-99, Volume II; this was republished in the 
Monruty Wearuer Review. My purpose then was to illustrate 
the application of certain formule, and it was my intention at 
that time to complete the study as soon as my other duties per- 
mitted. In these present papers I shall begin with the descrip- 
tive accounts of the waterspout, then pass to a discussion of 
the facts as shown by these reports and the photographs, and 
finally consider the dynamic motions and the thermodynamic 
conditions present in the atmosphere near Cottage City on 
that occasion. 
LETTERS AND REPORTS OF OBSERVERS. 

The following letters, reports, and observations have been 
furnished by the several authors. It will be instructive to 
refer to fig. 25 while reading these papers. 


(A) ExTRAcT FROM THE DaILy JOURNAL or U, 8S. WEATHER BUREAU STATION, VINE- 
YARD Haven, Mass., W. W. N&IFERT, OBSERVER. 


August 19, 1896.—Partly cloudy weather during the morning, with 
gentle northerly wind. Three magnificent waterspouts were observed in 
Vineyard Sound to-day, in northerly direction from station, about ten 
miles distant. During the entire afternoon the weather was partly 
cloudy and sultry, with great masses of cumulus clouds in the north and 
northeast. At /2:45 the first display was observed. At first a long spiral 
column seemed to fall from the clouds, about the thickness of a man’s 
body, but this gradually increased in size as the cloud lowered, and 
when it reached the water it was as thick as a large sized cask, and 
changed in color from a rich gray to a black, and assumed a funnel 
shape at the base of the clouds. The cloud seemed of a yeasty white 
where the column came in contact with it, and looked as though the 
water was hauled up to it. The area of contact appeared small. The 
spout was very straight and almost perpendicular, kicking up a great 
sea as it traveled. When it disappeared it began to do so at the base 
and rapidly reached the top, having the appearance of clouds, and 
finally cleared away, tike steam froma an engine, at 12:58 p. m., leav- 
ing a clear sky for a background and the original clouds above. At 
1 p. m. it formed the second time, which was really the most interesting 
spectacle of all. From a mass of inky clouds it reached down, finger- 
like, to almost the ocean’s surface. Below it the water was stirred to 
an angry whirlpool, the foam reaching up perhaps a hundred feet. It 
appeared as though great volumes of water were traveling up to the 
cloud by an endless screw, when suddenly, at 1:18 p. m., the long arm 
disappeared in a manner similar to the first. At /:20 it formed for a 
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25. 


Location of waterspout seen in Vineyard Sound, August 19, 1896. 


(Reduced from United States Coast and Geodetic Survey chart No. 112.) 
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Fie. 26.—Diagram of the survey between site of Chamberlain’s camera 
and four telegraph polcs shown in his photograph, 2d A (fig. 27). 


third time and scarcely reached the water, but had a decided funnel shape, 
lasting about five minutes, when it slowly withdrew into the blackness 
above and the surface of the ocean became quiet, There was a sprinkle 
of rain from 12:54 to 1 p. m., amounting to a trace. During the display 
the wind at the station was six miles per hour from the northwest; tem- 
perature 72°, with a fall to 56.5° during the thunderstorm which fol- 
lowed, passing over the station from northwest to south. Thunder was 
first heard at 1:45 p. m.; loudest at 3:04 p. m.; last at 3:45 p.m. Heavy 
downpour of rain from 3:04 to 3:15 p. m., then continued light rain until 
3:30 p.m. Amount, 0.38 inch. The summer residents were stricken 
with fear at the approach of the dark clouds over the sound, and viewed 
the waterspout with mingled feelings of awe and interest. It wasa 
sight long to be remembered, and when the weather cleared, about 4 
p. m., each expressed himself as being most fortunate in having es- 
caped some dreadful calamity. No noise was heard here, but the 
schooner-yacht Avalon of Boston was very near the spout and those on 
this vessel reported plainly hearing the noise and the wind blowing around 
the vortex with wonderful rapidity; to them the spout appeared to be one 
hundred feet in diameter. The three spouts moved gracefully to the 
eastward. This is the first display of this phenomenon witnessed here 
for 27 years. Mariners here who have circled the globe a number of 
times, and have seen dozens of waterspouts, declare it to be the most 
perfect specimen they ever observed. 


(B) Lerrer From Mr. Neirert TO Mr. A. J. Henry. Datep VINEYARD HAVEN, 
MAss., DECEMBER 19, 1896. 

When I first saw the waterspout it was in the vicinity of Black Buoy 
No. 13, on the east end of L’'Hommedieu Shoal. Can not say now ex- 
actly, but in that general direction. Oould just see base off East Chop. 
When the photographic view was taken here it was about where the red 
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dots surround sounding marked 84. It appeared nearer then, but I pre- 
sume this was caused by its base being hidden by the “‘ highlands’’. The 
view from here was taken from on board of a yacht which lay at the red 
dot between the two wharfs or the head of the harbor under the figure 
3 of the sounding marked 13.% It may not be so far, but that is as I 
remembered it. There was so much confusion, women and children cry- 
ing, that I was not very observant until it was over. 

Coolidge was just north of the head of the wharf in Cottage City, and 
the ‘*spout” was in an east-northeast direction from him. His views 
were made from the same position, and only time enough elapsed be- 
tween them to change the plates. 


(C) EXTRACT FROM THE DaILy JOURNAL or THE U. 8. WEATHER BUREAU STATION, 
NANTUCKET, Mass., MAX WAGNER, OBSERVER, 

August 19, 1896.—Clear weather all day, except in the afternoon, when 
light rain began at 2:40 p. m. and ended at 4p. m. Total amount 0.03 
inch. Cooler, with rising barometer. Mr. Wagner went to Cottage City 
in the morning to check up; from there he observed the big waterspout 
that formed in Nantucket Sound. An ordinary thundershower was pass- 
ing across the sound when, about 12:40 p. m., a huge black tongue shot 
down from an alto-cumulus cloud that floated a half mile high at the 
northern edge of the shower, and after rising and falling a number of 
times, finally joined a shorter tongue that seemed to leap out of the 
water to meet it. Twice the column parted for a moment, but joined 
again instantly. There was no apparent motion of the waterspout for- 
ward, and the phenomenon lasted for half an hour. It was pronounced 
by many sea captains who witnessed it the finest waterspout they had 
ever seen. No damage was done by the spout, but a small catboat 
which arrived at night reported being becalmed near the spout, the crew 
being badly scared. 


(D) Extract FROM THE DAILY JOURNAL, U. S. WEATHER BUREAU STATION, Woops 
Hour, Mass., J. D. BLAGDEN, OBSERVER, 
August 19, 1896.—Three waterspouts were reported in the Vineyard 
Sound and one in Buzzards Bay between 12:35 and 2 p.m. One water- 
spout was photographed with excellent results. 


(E) Copy OF A CIRCULAR ACCOMPANYING COPYRIGHT PHOTOGRAPHS, By J, N. CHAM- 
BERLAIN, OF CoTTace Ciry, Mass. 

About 12:45 noon, August 19, 1896, we were startled by the cry of «A 
waterspout!”’ and with our assistants started with the camera to the park 
in front of Doctor Tucker's residence, where we could see, a little north 
of the direction of Nantucket, very dark and angry clouds, out of which 
a funnel-shaped cloud of various colors, with a pointed streak, issued 
downward until it touched the water. We obtained two photographs of 
this, showing a slight difference. [One of these views is reproduced 
as fig. 27.) After about twelve minutes it gradually and completely 
vanished. Very soon a second one appeared, more curved than the 
first, with a long sharp streak from the same clouds and slowly extend- 
ing downwards to a point about one hundred feet from the surface 
of the ocean. Ina few moments this changed to a smaller streak with 
a different curve bending to the south, while the former bent to the 
north. Both of these we photographed [figs. 34, 35]. The height of this, 
which Professor Dwight of Vassar College says was a genuine waterspout, 
was about a mile. The cloud-burst disturbed the water in the sound 
for several hundred yards until it looked like a boiling pool. We could 
trace through the camera the spiral motion of the water as it was drawn 
into the clouds, every moment augmenting their portentous darkness. 
The cloud from above and the spray from below were drawn together by 
suction, and condensed torrents of water poured down a few hours later, 
which was found by persons in different places on the island to be salt, 
and proves that it was carried up to a height and scattered round as 
solid bodies are by tornadoes on land. The Greeks applied the term 
‘* prester’’ to the waterspout, which signifies a fiery fluid, its appearance 
being generally accompanied with flashes of lightning and a sulphurous 
smell showing the activity of the electrical principle in the air. 


(F) A REPORT TO THE EprtToR By Pror. Wa. B. Dwicut, Vassar CoLLEGE, Poucn- 
KEEPSIE, N. Y. Datep Marcu 22, 1897. 

I now inclose such statements as I am able to make without the few 
memoranda, noted on the spot and since lost, of the waterspout of last 
summer at Cottage City. 

The basis of my estimates of the height of the waterspout is rather 
hypothetical, but I submit them for what they may be worth. I have 
endeavored to assume my units of measurement so as to be below rather 
than above the fact, in order that the estimate might not seem to be made 
in a spirit of exaggeration. Thus, I am inclined to think that the dis- 
tance of the schooner, in the photographs, from the shore is nearer three 
than four miles, which would make the spout higher than my estimate. 
One reason for my thinking so is that there is a buoy, the three-mile buoy, 
so called, not far from the position of the schooner and in front of her, 
about three miles from the shore and marking the channel. She was 
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likely aiming for that buoy and then would not be very far from it. On 
the other hand, the state of the wind might lead her to go as much as 
half a mile or more outside (to the east) of it. I presume that the opinion 
of the seamen at Cottage City on the distance of the schooner could be 
easily obtained and would be of value. I think that I obtained such an 
opinion, but it is lost with my other memoranda and I can not now recall 
it. I have searched for the three-mile buoy in the photographs, but it 
is a very small object and I cannot identify it. 


Some statements as to the waterspout in Nantucket Sound (sometimes called 
Vineyard Sound) easterly from Cottage City, Marthas Vineyard, Maas., 
at noon of August 19, 1896, made from personal observations by William 
B. Dwight, of Vasaar College, Poughkeepsie, N. Y. (resident in the summer 
at Cottage City). 


My summer cottage is situated close to the beach at Cottage City, with 
unobstructed view of the ocean. I wasstanding upon my private wharf, 
nearly in front of the cottage, when the waterspout of August 19, 1896, 
began; I saw it at the outset and was among the first to call general atten- 
tion to it in our part of the town. I watched it closely, with the assist- 
ance of a good fleld-glass till the close of the phenomenon, but I had no 
proper instrument at my command for taking the altitude. 

Excellent photographs were taken by Mr. Coolidge and Mr. Chamber- 
lain. I am able to testify to their general correctness as corresponding 
with personal observation. Mr. Coolidge’s are most artistic views of the 
whole scene and scenery. Three of Mr. Chamberlain’s present with accu- 
racy three consecutive views of the waterspout in its phases, changes, and 
progress taken from one and the same spot. They were taken with total 
disregard of the foreground and the sole aim of getting the best views 
of the spout itself. These facts give these three views a marked scien- 
tifie value, and these photographs will repay a careful scientific study. 

Like all of the three phenomena of this kind which I have personally 
observed (and this is the second which I have seen from Cottage City), 
the funnel of the tornado is constantly changing its form, length, and 
other dimensions; and occasionally, or at intervals, it may entirely dis- 
appear in its cloud, only to reappear again in full force. This one had 
several such successive appearances with intervals of total disappear- 
ance. Hence the photographer, the newspapers, and the spectators gen- 
erally described the appearance of several waterspouts on this occasion. 
I consider this an unscientific and unfortunate mode of describing this 
phenomenon, chiefly for these two reasons. 

1. There was only one great but entirely distinct and individual cloud 
concerned in the phenomenon from beginning to end, and in fact only 
one particular spot in that cloud. This not only follows from my own 
observation but is demonstrable from a study of Chamberlain’s three 
photographs, as I propose later to show. This cloud and its point of 
vortex movement sustained constantly throughout the waterspout phe- 
nomenon, three quarters of an hour (or more), the same relation to the 
furious squall of lightning, thunder, rain, and hail, going on about a mile 
to the southeast of the waterspout, i. e., a milefrom the thunderstorm 
to the edge of the waterspout. This squall is clearly visible in Cham- 
berlain’s first photograph of the three mentioned. 

2. From the point mentioned in the tornado cloud, (as I will designate 
it in distinction from the squall cloud), a waterspout funnel would de- 
scend to the ocean, and move along its surface in an easterly direction, 
with its cloud; after a while it would thin out, or break into pieces, and 
nearly or quite disappear. For the most part, however, the location of 
its minimized force in the cloud remained marked clearly by a downward 
bulging of that part of the cloud, with indications often of rotary move- 
ment at the spot. Once, however, the spot where this tendency to 
vortex motion still existed was for a few minutes lost to view; but soon 
the vortex movement visibly returned somewhere along the line between 
the cloud and the ocean, from the point of the cloud which was affected. 
It generally appeared first at the cloud, but once the vortex movement 
at the ocean's surface was practically simultaneous with that at the 
cloud; then another column or spout was completely formed, but as the 
cloud had been moving eastward during the interval, the spout would 
of course be seen in a position somewhat to the eastward of its former 
place; and so this disappearance and reappearance was several times 
repeated. Those of the more intelligent observers who insist that there 
were ‘‘ several waterspouts "’ on this occasion base their statement on 
these two arguments: (1), that there were successive spouts seen; (2), 
that no two of the spouts were in the same place. 

On the contrary, I hold that my preceding remarks, and the further 
facts to which I shall call attention later, show that this was the same phe- 
nomenon, that is, the same center of vortex action, throughout, and that 
its different appearances were not different waterspouts, but simply dif- 
ferent and varying phases of oneand the same phenomenon. As to the 
second point. the difference in position, I contend that the differences in 
position were only those which a waterspout drawing itself up into its 
cloud, and then coming down again, must necessarily take in conse- 
quence of the constant southeastward progress of the storm. It could 
not come down in the same place any more than a circus rider can when 
he leaps up from the back of a running horse and comes down again 
several feet ahead of his former position. The successive phases of 
this waterspout, in their positions, follow strictly the eastward move- 
ment of the tornado cloud, and inspection of the three photographs of 
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Chamberlain's set shows that a line between the first and last phase of 
his three would pass through the position of the intervening one. 

This may seem a matter of little consequence in terminology; but it 
is of importance in view of the fact that the expressions ‘‘ two water- 
spouts’’, ‘‘several waterspouts’’, etc., are positively needed for cases 
where two or more entirely independent phenomena of the kind are in 
sight at the same time, or nearly so; as when a friend of mine once saw 
eleven waterspouts on the ocean simultaneously. 

I will now give a brief description of the successive phases of the 
waterspout as I observed it. 

I was standing on my own private boat wharf, which is on the sea- 
shore at the extreme southeast point of Cottage City, one-half mile ex- 
actly south of the ‘‘ Oak Bluffs”’ or main wharf, the wharf shown in 
Coolidge’s photograph, No. 7933, fig. 28, a little after half-past twelve. 
In the excitement of the occurrence I failed to note the exact time An 
exclamation from a friend standing near me drew my attention to the 
waterspout, which had just formed in the rear of a black thundersquall 
which we had been watching to the southeast, the wind being from the 
northwest. The waterspout being a mile or more in the rear of the squall 
and separated from it by a clear interval, was a little north of east from 
my position of observation; it appeared to be somewhat nearer than the 
Succonesset light-ship (on Succonesset Shoals), which is nine (9) miles 
easterly from Cottage City; at the same time it was evidently nearly as 
far. I had several interviews subsequently with captains of the local 
fishing catboats, all men of lifelong experience as coasters, with refer- 
ence to the probable distance of the spout. They all estimated it as 
from eight to ten miles away; no one gave a less estimate than eight 
miles. All but one of the captains had seen it only from Cottage City. 
One captain, however, told me that he was sailing to Cottage City from 
Cape Poge, a point seven miles to the southeast of Cottage City, and 
saw the waterspout when he was off that cape, and that it was certainly 
nearer to Cottage City than the Succonesset light-ship (which from his 
position would be much in the same direction); he said it was, in his 
judgment, about one mile nearer to Cottage City than the light-ship; 
this is excellent testimony on this point, and I think we may safely set 
the distance of the waterspout from the Cottage City wharf as having 
been just about eight miles. 

At this first phase the waterspout was very tall and very thin; in fact 
it presented very much the same appearance as in No. 3 of Chamberlain's 
set, fig. 35, though in a much more northwesterly position; at its base 
was a spherical mound of up-whirling water and spray several times 
wider than the main portion of the column, a white dot of foaming water 
appearing at the center of this mound at the ocean’s surface; the column 
was sinuous and moderately expanded as it joined the cloud. The tor- 
nado cloud had a broad, flat, angry looking under surface, little tufts of 
mist or rain descending from it here and there; it extended at least a 
mile to the east and southeast, joining the thundersquall in the latter 
course. Toward the north and west it was much less extensive, and 
in fact more than one-half of the sky over Cottage City was in bright 
sunlight. At times it appeared as if streaks of rain were descending 
from the tornado cloud to the ocean all around the waterspout in all its 
successive phases. 

This first phase is not shown in any of the professional photographs, 
though probably some amateur’s camera may have caught it. Compara- 
tively few persons saw it, that is only those who happened to be at the 
beach; the morning bathing hour was mostly over; the professional pho- 
tographers were in their offices inland; it took time to get word to them 
and for them to bring out their instruments and get them placed in good 
positions. Meanwhile, this first phase faded away, and that one of the 
views of the photographers which is generally called the ‘first water- 
spout” is not at all the first, but the second phase, and a much larger 
and grander one. The second phase, which appeared at about a quarter 
to one o'clock, was by far the grandest one of all. It is the “first” one 
of the photographers, the one shown by Mr. Coolidge’s photograph 
numbered 7933, fig. 28. It began by the formation of a broad funnel on 
the under side of the tornado cloud, which then became a very broad 
black tube. This rapidly stretched down to the ocean, where it raised 
a large mound of whirling, foaming, rising water at the center, and of 
spray around its margin. The white center of upward rushing water 
was usually clearly visible to the naked eye, and through a fleld glass 
was very marked. At other times it was completely obscured by the 
surrounding mist and spray, and was never relatively large to the view, 
because so thoroughly enveloped. * * * There was no white water 
visible at any time in the tube proper, above the mound. This phase 
lasted probably about fifteen minutes, during which it varied in form 
from a slender, even cylinder, to a massive, imposing conical tube, as it 
swept on slowly and majestically to the southeast. 

From this phase we are enabled, through Mr. Chamberlain's valuable 
set of photographs, to trace the forward progress of the tornado cloud 
visibly, and the relations of this and the succeeding phase to each other, 
since these three views were taken by the same camera and lens, and 
from exactly the same point. (I have established this point, as it is 
easy for any one to do, on the spot, by taking a position on the west mar- 
gin of the main portion of the Ocean Park adjoining the Oak Bluffs dock, 
where the relative positions of the telegraph poles, and their several 
arms and wires can be made to coincide exactly with their relative posi- 
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tions in the photographs. It will be noted that these positions are ex- 
actly the same in the three views, though in the last one the camera was 
revolved more to the southeast than in the others. This point of obser- 
vation proves to have been at the center of the convex western edge of 
the main body of the park, just east of the carriage road which extends 
in a curve from one point of the Sea View avenue to another point of 
the same avenue around the west edge of this main portion of the park. 
It is called Ocean avenue. The point where the camera stood is just 
east of Ocean avenue, where a straight line running through the east 
end of Fisk avenue would strike it.) 

Now, in examining Chamberlain’s first view, fig. 27, where the grandest 
phase is seen, the waterspout is shown a little north of the two central 
telegraph posts of the view, while a schooner is seen sailing southeast 
about three or four miles from the shore, some little distance to the 
north of the waterspout. Also, a little northerly of the waterspout, 
about a third of the apparent distance (in the view) between it and the 
schooner, the masts of a vessel at anchor appear on the horizon. This 
is apparently the Succonesset light-ship, nine miles away. It is cer- 
tainly about the position of that light-ship, and resembles closely its 
familiar appearance, as seen from Cottage City. This would seem to 
locate exactly the direction of this phase of the phenomenon from Cot- 
tage City. As my charts of Nantucket Sound (or Vineyard Sound) are at 
Cottage City, and my notes made on the spot are lost, I can not at this 
time state the bearing of the light-ship from the point mentioned as the 
position of Chamberlain's camera; but it can easily be settled by reference 
to such a chart. 

Mr. Coolidge’s photograph No. 7934, fig. 32, seems to show a later 
form of this phase, the column having grown thicker and more evenly 
conical since Chamberlain’s first and earlier view was taken. This ap- 
pears from the fact that the schooner is now much nearer to the line of 
direction of the waterspout, in which direction she was sailing faster, 
apparently, than the spout was moving in the same direction. It is true 
that Coolidge’s standpoint was evidently to the north of Chamberlain’s, 
being near the steamboat dock, and quite near the shore, while Cham- 
berlain’s position was about five hundred feet from the shore. But when 
all allowances for difference in position have been made, there seems to 
be still quite a margin which can only be explained by the fact that the 
vessel had actually had time to sail some distance southeasterly. 

When this grandest phase disappeared the spout was for a few minutes 
totally absorbed into the cloud. Then, while I was closely watching it 
for further developments, a whirling funnel began to bulge down from 
the tornado cloud, while at the same moment, and before the funnel was 
more than a mere projecting knob on the cloud, the water on the surface 
of the sound just beneath began to boil furiously, and to rise up in a 
whirling mound, indicating a line of vortex motion already established 
the entire distance between the cloud and the sea. Next, while the 
upper tube began to extend downward, a central portion of the tube was 
formed, entirely independent of the upper and lower portions, as clear 
spaces existed between. ° 

This is finely shown in Chamberlain’s second photograph, fig. 34, where 
the three portions are distinctly seen before their union. Many per- 
sons on seeing his three views take the one which shows the waterspout as 
a very slim tortuous tube, fig. 35, as the first exhibition of a waterspout, 
of which the one in three portions is but the breaking up phase. That 
this is not the case is indicated by my own most positive observation of 
the triple formation of the spout, to which I called the attention of by- 
standers at the time. But, further, the photographs themselves prove 
the incorrectness of that idea; for it will be noted that in the view of 
the spout having the triple structure, fig. 34, the column has just passed 
from its second phase, where it appeared a little to the north of the pair 
of central telegraph posts, to a position a little to the south of the more 
northerly of these posts, while the schooner has passed to a central 
position between them. In the other view, fig. 35, the column has come 
near to the more southerly of the posts, while the schooner has passed 
considerably to the south of both, and has been closely approached by 
a tug towing three barges, which was only just coming into view in the 
other photograph. 

I need only to remark further, therefore, in this connection, that the 
third of Chamberlain's set of photographs, fig. 35, represents the com- 
pleted form of the waterspout shown in the second view, and the third 
and last actual phase of the entire phenomenon. As this phase dis- 
appeared at about 1:25 p. m., the entire occurrence covered a little over 
three-quarters of an hour. 

If one were disposed to form some estimate of the rate of progress of 
the waterspout, from that of the schooner, the following points would 
deserve consideration : 

1. Though the wind was violent in the vicinity of the squall, there was 
but a moderate wind on the shore and in the vicinity of the schooner. 
This is not a matter of my recollection alone, for the photographs show 
it; the sea near the shore is little disturbed, while the schooner carries all 
sail except topsails, and has no reefs. If we may estimate the probable 
length of her hull as 75 feet (a moderate estimate), she must have gone 
somewhat over haif a mile during three-quarters of an hour. Her 
course being somewhat oblique to the line of vision, and veering away 
from the observer, is really longer than it measures on the photograph. 
The tide runs with great force, and may have worked against the schooner. 
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2. The waterspout was certainly twice as far away as the schooner. 
Supposing, as is very likely from evidence elsewhere offered, that it was 
just about twice as far, and moving, as appears to have been the case, 
in the same course, the tornado cloud and the waterspout must have 
progressed considerably less than twice as fast as the schooner, since the 
latter, starting from a spot considerably to the north of the spout passed 
to the south of it. 

Toward the close of this phenomenon the eastern half of the sky be- 
came quite black with clouds, while the entire western half, where the 
Cottage City observers were, was brilliant with sunlight, which at this 
hour glanced easterly beneath the blackness. The chromatic effects 
were of an indescribably rare and beautiful kind. The surface of the 
sound for several miles out was lighted up with weird hues of bright 
blue, green, yellow, and gray, in patches, according to the nature of the 
variable weedy and sandy bottom, greatly intensified by the solemn, 
black storm clouds and waterspout overhead. Thousands of spectators, 
crowding the beach, gazed on the sight with mingled admiration and awe. 

I append some estimates of the probable dimensions of the waterspout 
founded on its apparent distance, as ascertained by investigation, and 
upon measurements of the photographs, using as a unit the hull of the 
schooner in view, estimated as 75 feet long and four miles from shore. 
I am inclined to think that the schooner’s distance was nearer three 
than four miles, and that the estimates should be increased proportion- 
ally. By my estimate the waterspout would have an altitude of about 
half a mile. 

The conditions of the photographs of Chamberlain’s series might afford 
another basis for an estimate. 

By ascertaining the distance from the spot where the camera stood to 
the higher one of the central pair of telegraph posts (as the other stands 
on lower ground), which distance is not far from 500 feet, and the height 
of the telegraph post, and assuming the probable distance of the water- 
spout as eight miles, triangles could be constructed from which the 
height might be calculated, provided that the telegraph posts were not 
so near to the camera as to be disproportionately magnified. I suppose 
corrections might be applied for such irregularity if the power of the 
lens were known. 


Rough estimates as to dimensions of the waterspout seen from Cottage City, 
Mass., August 19, 189. 


(1) Estimates founded on photograph No. 7934, fig. 32, taken by 
Coolidge, and based on the supposition that the waterspout was eight 
miles from Cottage City, and that the schooner visible to the north of it 
is 75 feet long and four miles from Cottage City. In this photograph, 
the schooner’s hull (not including the bowsprit), estimated at 75 feet, 
measures one-tenth inch. The waterspout being twice as far distant 
should therefore measure 150 feet for every one-tenth inch of dimension. 
Some correction should be made, in strict calculation, for the tendency of 
the camera to magnify near objects more than distant ones; but this is 
comparatively slight for two objects both of which are distant, and may 
be disregarded in a rough estimate. 

Using this unitof measurement, 1-10 inch on the photograph corres- 
ponds to 75 feet at the schooner, or 150 feet at the spout: 


et. 

Height from surface of ocean to lower edge of cloud 

Cae COEF MOU: 6 eins. ccche candsiweeun SGnetevcant 2874 
Mound of spray at base of the spout: 

EO err ee TC TT tee ee Ts, 600 

MR hina x chen 60s sb er eae ee ee 750 
Breadth of the mass of foaming water in this mound. 150 
Tube or funnel proper, above the base mound: 

Breadth (diameter) just above the mound ....... 150 

Breadth about the middle ...................0048.. 300 

Breadth at extreme top where it joins the cloud... 600 


(2) Estimates founded on a photograph by Chamberlain, fig. 27, and 
called by him the ‘first ’’ waterspout. It shows the spout of larger size 
and grander appearance than the later views. These estimates are 
based on the assumed length of the schooner in sight, and its distance, 
assisted by known facts as to the position of the ship channel, and on 
the supposed distance of the waterspout, judging from reports of cap- 
tains of fishing boats who got its range. This is really the second and 
not the first stage or appearance of the spout, as witnessed by myself 
from its very beginning. 

In this photograph the hull of the schooner (75 feet) measures 13-1(0 
of aninch. Its estimated and probable distance is not over four miles, 
that of the waterspout eight miles. Hence the unit of measurement, 
13-100 inch, would cover 150 feet at the waterspout. The dimensions 
would then be as follows: 


Feet. 
Height from ocean to cloud... .. Oe eee, eee OF 2600 
Height of basal mound of spray...................... 300 
Width (diameter) of basal mound of spray............ 600 
Tube proper: 
pi ee ee eee 15 
Li. t F §.. \APererrevererets tt cratt et 100 
re me re ee 375 


Remarks.—This photograph represents, as I can testify from personal 
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observation, the same spout, or phase of the spout, as Coolidge’s No. 
7934; but at a different minute of its existence, since the form is consid- 
erably different. The spout was changing constantly in length and 
width within certain limits, but was throughout the largest of the phases. 
The difference in the apparent length of the schooner’s hull from that in 
Coolidge’s photograph is due probably to a stronger lens. 


(G) Lerrer or E. B. Hanes, To THE Eprror. Darep Corracer Crry, Mass., 
OcTOBER 26, 1896. 

Your letter of October 20 is at hand. I am sorry to say that I do not 
know of any scientific observations of the waterspout seen in Vineyard 
Sound, August 19. I had an excellent view of it throughout its entire 
duration, a portion of the time through a six-inch astronomical telescope. 
It occurred August 19, 1896, at about 1 o’clock p.m. It had been a calm 
summer day, with but few clouds, temperature about 70°, with but little 
variation before and after the phenomenon. It has been stated that 
there were two or three waterspouts; this, I think, is hardly correct, as 
no one saw more than one at the same time, the so-called different ones 
being different forms or reformations of the same spout. Its beginning was, 
from my point of view at Cottage City, about six miles distant, in a line 
toward Cotuit; its ending, about eight miles, in a line toward Hyannis. 
It had a steady progressive movement and was inclined forward in the 
direction of advance. I estimate its forward movement at about eight 
miles in the thirty-five minutes it continued. During the time of the 
waterspout, showers, with lightning, could be seen preceding and follow- 
ing itin its course; about an hour afterward Cottage City was visited by a 
tempestuous downpour of rain. Through my telescope the column 
seemed to be surrounded by a dense vapor, which radiated like smoke 
from its edges, and, condensing, fell in torrents of rain for a distanve in 
either direction about equal to the diameter of the column. At first the 
edges of the column were quite well defined, later it grew much larger 
in diameter and more diffuse, its height remaining the same throughout. 
While I could not penetrate with my telescope the enveloping mist so as 
to see if there was a solid or tubular mass of water either ascending or 
descending the inner part of the spout, nor detect a whirling or spiral 
movement, yet the funnel shape at the top and general appearance indi- 
cated that character. Based upon estimates of the most careful obser- 
vers, its probable size was from 100 to 300 feet in diameter at different 
periods, and 4000 to 5000 feet high. Where the column joined the sea 
there was a great churning and splashing of the water, which extended 
as white mist for 200, or more, feet upward and outward; this was more 
pronounced toward the last. Whenthe spout finally disappeared it grew 
slender and broke about midway of its height, the lower portion drop- 
ping into the sea and the upper dissipating into the cloud. 


(H) Extract From THE Report or THe CLIMATE AND Crop Servicer, New ENGLAND 
Seerron, Aveust, 1896, py J. WakREN SMITH, Section Director. 

On August 19 three well-defined and magnificent waterspouts were 
observed in Vineyard Sound, between the eastern edge of Marthas Vine- 
yard and the mainland, about off Succonesset Shoal. 

Mr. W. W. Neifert, the Weather Bureau observer at Vineyard Haven, 
writes: ‘‘ During the entire forenoon the weather was partly cloudy and 
sultry, with great masses of cumulus clouds in the north and northeast’’. 
|The remainder of this quotation is practically identical with (A) above.— 
Eprror. | 

We have reports of the phenomenon from Mr. E. H. Garrett, who ob- 
served it from the coast between Hyannis and Oysterville; from John 
B. Garrett, who saw it from Falmouth Heights, and from Dr. 8. W. Ab- 
bott, Secretary of the State Board of Health, who was in West Falmouth 
Harbor at the time. 

Mr. E. H. Garrett says: ‘‘We were out on the beach and saw an odd look- 
ing cloud in the sky. It seemed to have a curious appendage at first, 
which one of the party described as looking like ‘an icicle.” We turned 
to go home, when one of the group looking back saw the ‘icicle’ chang- 
ing, and we all watched. It grew larger, then looked like a long, thin, 
gray veil of mist and as it descended the water from the Sound began to 
rise. I watched it carefully and should say it was over 300 and nearer 
500 feet high, and in comparison with the measurement of schooners 
lying near it, it certainly could not have been less than 125 feet in di- 
ameter”. 

Mr. John B. Garrett saw it from Falmouth Heights in an east-south- 
east direction, and its distance was estimated to be from six to ten 
miles. He says: ‘‘In form it was much like a short section of rubber 
pipe, flexible, and of the color of a heavy watery cloud. It was tele- 
scopic, the upper end of the column vanishing in the small end of a fun- 
nel-shaped cloud somewhat larger than itself. 

‘« Shortly before it broke and disappeared, the main column drew up- 
ward, disclosing at its lower end a smaller column or tube within the 
main one. There was also visible for a time, as it broke, a distinct 
spiral and rotary motion, extending about one-third the length of the 
column from its upper end. 1 


‘‘During the whole appearance the wher at its base, considerably 


wider than the column, was churned into a seething mass and raised to a 


great height. 
“If the estimate of the distance from Falmouth Heights be approxi- 
mately correct, your previous correspondent’s estimate of the diameter 
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of the waterspout, 125 feet, must be within rather than beyond the 
actual; and, assuming this as correct, the height of the column can not 
have been less than 750 feet. The height to which the spray was thrown 
was decidedly greater than the width of the column, and must, there- 
fore, be estimated above 125 feet ”’. 

Doctor Abbott estimates the height of the waterspout to have been 
3000 or 4000 feet, judging from its appearance above a distant hill, and 
the ‘‘ probable distance away of the phenomenon’’. Hesays: ‘‘ From all 
that I can learn, the waterspout was about 25 miles distant’’. But it 
eould not have been that distance away from him, and yet have been 
seen in an ‘‘ east-southeast "’ direction from Falmouth Heights, and in a 
** northerly ’’ direction from Vineyard Haven. Still from his point of 
view, at ten miles distance, it must have been over 1000 feet in height. 
He writes that ‘‘the waterspout was soon followed by marked atmos- 
pheric disturbances. Thunder, lightning, hail, and rain in abundance 
fell within an hour or more. A dense, dark cloud formed in the north- 
west, followed by a squall from the southwest, and the wind shifted in 
a short time from northeast to southeast, and then by southwest to 
northwest. The thermometer at 2:00 p. m. indicated 56°, a very low 
reading for a place where it has varied but little from 70° all summer’”’. 


(1) Cory oF LeTTeR or Rev. Cranpatyt J. Nortu, or New Haven, Cony., IN THE 
CHRISTIAN ADVOCATE FOR SEPTEMBER 24, 1896. 

Thousands of summer residents of Marthas Vineyard, Nantucket, and 
the adjacent Massachusetts coast were treated to a spectacle of remark- 
able grandeur one day in August, last. Guests at the hotels and occu- 
pants of cottages at the various resorts were just rising from dinner 
when the cry was raised, ‘‘ A waterspout, a waterspout!’’ The scene 
presented to view was such as not one in a thousand had ever wit- 
nessed before or would ever see again. 

A large mass of heavy black cloud hung high above the ocean between 
Nantucket and Cape Cod. Suddenly it was seen to project a circular 
column of its own dense vapor perpendicularly downward, rapidly but 
not precipitantly, until sea and cloud were connected by a cylinder one 
or two hundred feet in diameter, straight as a pine tree, and at least a 
mile high. It was a waterspout indeed, of most unusual proportions 
and indescribable beauty. 

The sea was perfectly calm, the air almost motionless, the sun shining 
brightly, light summer clouds hanging here and there over the deep blue 
sky; and in strange contrast with all the rest, was this lofty mass of 
black vapor with its absolutely perpendicular support. To add to the 
weird effect occasional livid streaks of forked lightning shot athwart the 
black monster cloud above. The column was only slightly funnel-shaped 
just where it joined the cloud, and was of equal diameter the remainder 
of its length. At its base the sea was lashed into a mass of white foam 
and spray that mounted upward as high as the masts of a large schooner. 

From Cottage City it seemed about six miles distant, but careful obser- 
vation through a glass from the writer’s view-point showed that it was 
nearly in line with the light-ship off Hyannis Harbor, and still farther 
distant, its foot resting upon the sea beyond the horizon line. It must 
have been twenty or twenty-five miles away, but such was its magnitude 
that it seemed not more than one quarter of that distance. 

It moved slowly eastward, and continued with little change in form 
for seventeen minutes. Then it gradually attenuated till it looked like 
a dark ribbon hanging out of the cloud, and at length disappeared. The 
lashing of the water into foam and spray where its base had rested con- 
tinued unabated, which was evidence that the waterspout was still there, 
though now invisible, and that it might be expected toreappear. Surely 
enough, after an interval of about ten minutes, the cylindrical form of 
black vapor began to push its way downward again from the cloud and 
continued until it stood again upon the white mass of foam and spray 
mounting up from the sea surface. This time its top was more funnel- 
shaped and curved to the eastward. It continued eight minutes and 
disappeared. The projecting of the visible vapor downward caused the 
illusion that its origin was from the cloud rather than from the sea, and 
many supposed that it was a clouud-burst rather than a waterspout; but 
this is disproved by the continuance of the agitation of the sea surface 
during the interval between the disappearance of the first column of 
visible vapor and the formation of the second. Also the descent of the 
column was too slow for a mass of water falling from a cloud-burst, as 
was clearly apparent a littie later, when a real cloud-burst occurred upon 
the mainland opposite, in full view from our point of observation. 

The apparent formation from top downward was due to the fact that 
the atmosphere became more rarefied by the swifter gyrations of the 
whirlwind at the higher altitude, causing the invisible vapor carried up 
from the sea surface to condense and become visible at the highest level 
first; then its visibility gradually extended downward as the velocity of 
the gyrations below increased. The whirlwind lashed the sea into foam 
and spray and vapor, and stood it up in an invisible column; but it 
turned into cloud at the top first, then downward its entire length, until 
there it stood for many minutes before the wondering gaze of thousands, 
a veritable “pillar of cloud by day”’. 

The old sea captains of Marthas Vineyard said that this waterspout 
exceeded in size and grandeur anything of the kind they had seen dur- 
ing all of their seafaring experience. Enterprising photographers se- 
cured several good photographs of the remarkable phenomenon. 
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(J) Copy OF DESCRIPTION BY Dr. F. C..V. H. vom SAAL; APPARENTLY COMPILED 
FROM OBSERVATIONS AT COTTAGE CITY, AND PUBLISHED IN THE SCIENTIFIC AMERI- 
caN, New YORK, SEPTEMBER 26, 1896. 

About 12:30 p. m., August 19, 1896, one of the very dark clouds hover- 
ing over Vineyard Sound, between the mainland and Cottage City, was 
seen to send out a downward and sharply pointed streak of cloud matter, 
whose funnel-shaped basis above was not at all times visible. Aftera 
duration of about fifteen minutes it broke and completely vanished. The 
apparition quickly emptied of their summer residents all the cottages 
along the Sound and adjacent islands, Nantucket included. No photo- 
graphs were taken of this first spout, to my knowledge. 

Shortly afterward a long tongue emanated from the same clouds, and 
was slowly pushed downward to a point about 100 feet from the surface 
of the ocean. Its height was certainly a mile, and the band-like shape 
gradually increased in width. With a glass, slow gyratory movements 
could be detected, also longitudinal stripes caused by falling water. 
This cloud-burst* made the water below, over a surface of many hundred 
yards, look like a boiling pool. The jumping spray from this was also 
caught and drawn upward into the whirl toward the downpouring col- 
umn. This latter, now of lighter color, being struck by the sun, was 
gradually withdrawn upward, evidently thinning and broadening toward 
its base. With a glass, mists could still be seen falling into the snow- 
white foaming area below. The duration of this second and most perfect 
phenomenon of the day—there were three in all—was about half an hour. 

About twenty minutes after its disappearance a third began to form, 
gradually coming downward from the same clouds, though from a spot 
a little farther north; but it hardly reached completion. It is very im- 
portant to note that, in this third case, the ocean below was entirely 
quiet for a time, being only disturbed later on, when the same process 
of condensation, mentioned above, caused a similar downpouring, espe- 
cially noticeable in the period of retraction. It was soon apparent that 
the agency causing the spouts had spent its energy; the column was 
evidently thinner in substance and its formation slower and hesitating. 
It stopped midway, sending only an attenuated end farther, to be with- 
drawn upward soon after. 

During almost all of the time since the appearance of the first spout 
there was a heavy rainstorm accompanied by flashes of lightning from 
the northern and darkest portion of the long motionless stratum of 
clouds above mentioned. 

Cottage City, which had been in sunshine until then, was visited by a 
drenching rain some hours later. 

The long duration of the phenomena just described enabled the 
writer to form a somewhat different opinion of the nature of such water- 
spouts from what is commonly held. True, I must fall back upon the old 
(or rather older) explanation, that such whirls are caused by two winds 
striking each other at an obtuse angle. The greatest rotary velocity must 
be placed at the spot, about 100 feet above the ocean, toward which the 
cloud matter from above and the spray from below were drawn. Ags 
condensation was continually transforming this cloud matter into water, 
it stands to reason that by far greater quantities of it were drawn down 
than was apparent to the eye. 

But the spout is from above and not from below, as a glance at the cut 
conclusively proves. This also definitely settles the question as to what 
part the ocean takes in the constitution of the column, which is prac- 
tically none. The ‘boiling as if in a caldron”’ is not caused by the 
action of the circling wind, but by the great quantities of falling water. 
Nor is there a whirlpool action in, nor rising from, the body proper of 
the ocean. The way the spray, caught and drawn up, looked at times, 
easily explained to me how this delusion originated. 

The surprising tranquility of the clouds shows that such currents of 
wind need not be of great height, at least not at their borders, where 
alone such whirls can take place. That the spouts scarcely shifted their 
position is proof that the velocity of the concurrent winds was almost 
equal. It is certain that this velocity can not have been great. Several 
small vessels in close proximity at the time report that there were a great 
noise and gusts of wind in the immediate vicinity of the display, while 
beyond this there was almost a dead calm (Boston Globe, September 1). 
This latter statement, however, seems to be somewhat exaggerated. 


THE PHOTOGRAPHS. 


We have to acknowledge our debt to the photographers who 
happened to be in the neighborhood of Cottage City on Au- 
gust 19, 1896, for an admirable series of pictures which cover 
the most important features of the phenomenon. Messrs. Bald- 
win Coolidge, 146 Tremont street, Boston, Mass; J. N. Cham- 
berlain, Cottage City; F. W. Ward, 16 Adams street, Burling- 
ton, Vt.; Dodge, of Bangor, Me.; and E. K. Hallet, through 
Mr. Coolidge have placed their photographs in the care of 
the Weather Bureau for study, and our thanks are hereby 
extended to these gentlemen for their courteous contributions 


*Of course this was not the ‘‘ cloud-burst”’ of technical meteorology, 
for that is simply an unusual excessive rainfall.— Eprror. 
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to the available scientific data that have come into our posses- 
sion. Both Coolidge and Chamberlain were stationed on the 
bluff at Cottage City, and had a clear view over the ocean to 
the waterspout; Mr. Ward stood near the foot of Hope avenue, 
in Falmouth Heights; Mr. Dodge was at the head of Vineyard 
Haven Harbor and saw the spout across the headland near 
East Chop light; Mr. Hallet was on the high ground west of 
Cottage City. These locations are shown on the chart, fig. 25. 
Some other photographs were taken on a small scale which 
contributed somewhat to the information contained in those 
reproduced in this memoir. 

The first appearance of a waterspout began at 12:45 p. m. 
and ended at 12:58 p. m.; no photographs were made of 
this phenomenon, as it required time to bring the cameras into 
operation. Mr. Coolidge was half a mile away from his studio, 
at home for dinner, when this spout appeared; he started to 
secure his instrument, when unfortunately the spout disap- 
peared. He was ready on the bluff for the second appearance, 
which began at 1:00 p. m. and ended at 1:18 p.m. He used 
a rapid symmetrical Ross lens, with a focal length 143 inches 
from the diaphragm to the ground glass, or 134 inches from 
the back of the lens to the ground glass. Mr. Chamberlain 
brought his camera from his studio to the edge of the park, 
about 200 yards from the water, and his pictures, therefore, 
include a foreground showing several telegraph poles. The 
measured distances between these objects give the scale of 
the photograph, which becomes more valuable on this ac- 
count. He used a large camera, No. 5 euroscope, with equiva- 
lent focus of 174 inches from the optical center to the sensitive 
plate, and a lens of 3) inches diameter. These sets of photo- 
graphs by Coolidge and Chamberlain both show a schooner 
which was sailing southeastward, and the positions of the 
schooner relative to the waterspout in its successive positions 
are very useful in determining the time intervals between the 
successive pictures. One of Chamberlain’s, fig. 27, also shows 
the Succonesset Shoal light-ship, together with the waterspout 
near it, and this is important in identifying the direction of 
the sight lines from Cottage City. Mr. Ward’s picture was 
taken with an Anthony kodak triad camera, 4} inches focal 
length, and the plate is 4 by 5 inches; this was enlarged by 
Coolidge to the 8 by 10 size. It shows the cloud formation 
and is most instructive as to general meteorological conditions; 
it also shows the curvature of the vortex tube at right angles 
to the view from Cottage City, where it seemed nearly straight, 
as seen in perspective during the second appearance. Mr. 
Dodge caught a distant view of the spout, and his picture also 
shows the great cumulo-nimbus cloud from which it descended ; 
his sight line passed just to the south of the East Chop light- 
house, and this distinctly identifies the direction of the spout 
at that time. Hallet’s picture was taken with a small camera, 
but shows the large cumulo-nimbus cloud so well that I have 
taken it as the basis of the thermodynamic computations. 

The following is a list of the photographs and the times 
when they were taken: 

SECOND APPEARANCE. 


Photogra- 


Gi | 


| | 
| 
No WN Serial No. of | a > | Moment of pher’s 
Fig. No. photograph. Phase. Photographer. exposure, numeration 
| of negative. 
a 
27 | 1 24 A | Chamberlain......| 1:02 p.m. | viedo 
28 | 2 2d B | Coolidge..........| 1:08 p.m. | 7933 
29 3 | SL! eee 1:08 p. m. ren 
30 | 4 2d D | Dodge............. 1:12 p.m. | 
31 5 ih. eee fl} OS eee 
32 6 2d F | Coolidge..........) 1:15 p.m, 7934 
33 | 7 2d G | Coolidge ..........| 1:17 p.m. 7936 
THIRD APPEARANCE, 
34 8 3d A | Chamberlain,..... BBO BW. Je vece cHdecvesds 
35 9 3d B Chamberlain..... ey Serer 
36 10 8d © | Coolidge..........| 1:27 p.m. 7935 
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Notes on the photographs. 

No. 1. See fig. 27.— Chamberlain, 2d A, at 1:02 p. m., showing 
the waterspout 5.75 miles away, the lower face of the cloud in 
great detail, the foreground, the schooner about two miles out, 
and Succonesset Shoal light-ship about eight miles distant; 
the latter can be seen on the horizon about one third of the 
apparent distance from the spout to the schooner. 

No. 2. See fig. 28.—Coolidge, 2d B, at 1:03 p. m., includes 
the Marthas Vineyard steamer, the spout and cloud in nearly 
the same condition as shown by 2d A. 

No. 3. See fig. 29.—Hailet—Coolidge, 2d C, at 1:08 p.m. This 
picture is attributed to E. K. Hallet, photographer, and is 
copyrighted by Baldwin Coolidge, Boston, Mass., 1897. It 
seems to be somewhat later than 2d B because the vortex is 
leaning more toward the south, in accordance with the drift 
of the cloud stratum, which is brought out more positively in 
the third appearance, 1:20 to 1:25 p. m.; it also gives us the 
dimension of the upper cloud which is not seen in the pictures 
2d A, 2d B. Such small-scale photographs of the whole cloud 
region serve admirably to supplement the details to be found 
only on the large-scale pictures, and should always be made 
if possible by those having kodaks at hand. 

No. 4. See fig. 30.—Dodge, 2d D, at 1:12 p. m., is chiefly of 
importance in locating the line from the head of Vineyard 
Haven Harbor to the waterspout. The curvature toward the 
southwest in the center begins to be seen from that angle I 
estimate that this was taken at 1:12 p. m., though there may 
be some doubt about the exact minute. 

No. 5. See fig. 31.— Ward—Coolidge, 2d E, probably at 1:14 
p- m., taken by F. W. Ward, enlarged and copyrighted by Bald- 
win Coolidge. The curvature of the tube is now fully seen 
from Falmouth Heights, where this plate was taken, this sight 
line being nearly at right angles to those from Cottage City. 
The vortex column appeared vertical at Cottage City, but 
strongly curved at Falmouth Heights with convexity toward 
the southwest. In the third appearance the convexity is seen 
nearly broadside on at Cottage City, and this indicates some 
change in the drift of the lower surface of the cloud relative 
to the layer of air at the water. This photograph gives the 
horizontal extent of the cloud. The Hallet photograph, fig. 
29, 2d C, shows the precipitation in the thunderstorm preced- 
ing the waterspout by about one mile. 

No. 6. See fig. 32.—Coolidge, 2d F, at 1:15 p. m., shows the 
enlargement of the tube before breaking up, the spray being 
cast out from all parts of the tube, especially at the top, thus 
causing the conical form. 

No. 7. See fig. 33.—Coolidge, 24 G, at 1:17 p. m., gives the 
phenomenon at the breaking up of the second appearance, and 
it locates the schooner well up to the place of the vortex. 

There are three photographs of the third appearance. 

No. 8. See fig. 34.—Chamberlain, 3d A, at 1:20 p. m., shows 
the top of the vortex advanced toward the south relative to 
the base, indicating the drift in the cloud stratum. The 
schooner has moved beyond the base of the waterspout and is 
between the two telegraph poles; a tow of barges is just com- 
ing into view on the extreme right of the photograph. 

No. 9. See tig. 35.—Chamberlain, 3d B, at 1:24 p. m., is simi- 
lar to the preceding, but the base of the spout has moved 
toward the southeast; the schooner and the barges are ap- 
proaching each other. 

No. 10. See fig. 36.—Coolidge, 3d C, at 1:27 p. m., is a later 
phase of the third appearance, with the schooner and head of 
the tow nearly in the same line. The schooner is about two 
and one-half and the barges about three miles distant from 
Cottage City. 

POSITION OF THE WATERSPOUT IN THE SOUND. 

It will be seen that from the foregoing notes, the photo- 
graphs, and the chart we have considerable data with which 
to find the position of the waterspout in Vineyard Sound. It 
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will be best first to fix our attention upon the first part of the 
second appearance as shown in the photograph, Chamberlain, 
2d A, fig. 27, taken at about 1:02 p. m. My own personal 
survey of the ground gives the following distances approxi- 
mately, as plotted in fig. 26. The telegraph poles are marked 
1, 2, 3, 4, and Chamberlain’s camera is marked 5. We have the 
distances, 5-1=450 feet, 5-4=504 feet, 1-2—72 feet, 2-3=120 
feet, 3-4=66 feet, 4-1 = 132 feet. The sight line to the water- 
spout is laid down, also that to the schooner; the angular 
distance between them is 5.44°. On photograph, Chamberlain, 
2d A, fig 27, is also shown the Succonesset Shoal light-ship, 
which appears as a dot on the horizon about one-third the dis- 
tance from the foot of the spout tothe schooner. This enables 
us to orient the entire drawing with great accuracy. These 
lines are now transferred to the chart of Vineyard Sound, pub- 
lished by the U. S. Coast and Geodetic Survey as No. 112, 
August 1901, of which a portion is reproduced as fig. 25. 

On photograph, Dodge, 2d D, fig. 30, taken from the head of 
Vineyard Haven Harbor, the spout is shown just to the south 
of East Chop light-house, and that line is added to the chart. 
The spout was also seen from Woods Hole at the head of Little 
Harbor, anda measurement of the line as described gives mag- 
netic declination S. 75° E., which is also drawn. It was seen 
from Edgartown, 10° east of true north, by one report, this 
line being indicated on the chart, fig. 25. 

Dr. George Faulkner's family saw the second appearance from 
their residence near the water in the town of Falmouth, and 
their sight line passed just south of the steamboat wharf 
at Falmouth Heights. This enables us to fix another line as 
shown on the chart. These lines all converge quite accurately 
to a point a little south of east of L’Hommedieu Shoal, where 
other observers also placed it by estimate, and I have accord- 
ingly cut off the Chamberlain line of sight at that point on my 
chart, fig. 25. This makes the distance from Chamberlain to 
the waterspout 5.75 miles, and to the Succonesset Shoal light- 
ship eight miles; as the schooner was in the usual inside chan- 
nel it was about two miles distant, as shown on this same chart. 
It is instructive to note that some spectators imagined the 
spout to have been more than twenty miles from Cottage City. 
It is of great importance to be able to accurately convert the 
distances shown on the photographs into angles, because the 
angles, combined with the length of the sight line, give the 
corresponding linear dimensions at the spout and at the 
schooner. We have to measure the linear distance on this 
photograph from the middle of the schooner to the middle of 
the waterspout, which is 48 millimeters on fig. 27, Chamber- 
lain, 2d A; at the same time the angular distance between the 
sight lines from the camera to these two objects is found from 
the survey to be 5.44°. This was determined by plotting the 
lines of the survey on a large scale, and testing the result by 
numerous checks on the other distances measured on the pho- 
tographs. Hence, 1 millimeter = 6’ 48” ofangle. This is the 
fundamental dimension, and it leads to 1 millimeter = 60 
feet = 18.3 meters at the waterspout. 

DIMENSIONS AS MEASURED ON PHOTOGRAPH 2p a, Fia. 27. 


By this process we obtain the absolute dimensions given in 
the accompanying table. 


Feet Meters 
At the distance 500 feet, 1 mm. is equivalent to..................... 0. 989 0. 3014 
At the distance of 1 mile, 1 mm. is equivalent to............ neoceee 10. 444 3. 1833 
At the distance of the schooner, 1 mm. is equivalentto..... ....... 20, 888 6. 3667 
At the distance of the waterspout, 1 mm. is equivalent to.......... 60. 00 18, 288 
Length of schooner hull (3 mm.)..... 2... 2.4.4.0 cece ee ence ee we eee 62.7 19. 111 
Length of schoover over all (4 mm.)......... 2... +. +002 eee ceeeeeee 83. 6 25. 481 
Diameter of the waterspout at the water (4mm.)................ -| 240 73.15 
Diameter of the foot of the cascade (12 mm.)...........+.....-e005. 720 219. 46 
Height of the casonde (7 Game. ). .. ..0.0.ss cccscscccccccccccccsccccces 420 128. 02 
Diameter of the vortex tube at middle (2.4mm.).................-. 144 43. 89 
Diameter just at face of the cloud (14 mm.)...................+.. - 840 256. 03 
Approximate length of the tube (60 mm.)...............+.--..--0+ 3600 1097.3 
Approximate height of the top of the cloud (from 2d C, fig. 29) ...| 16000 4876.8 





; 
; 
a 
; 











Jury, 1906. 


Distance from middle of schooner to middle of waterspout 
on the horizon, measured on the photograph, 48 mm. 

Angular distance subtended by the sight lines at the 
camera, as determined by the local survey, 5.44°. 

Hence, 1 mm. subtends 5.44° + 48= 0.1133° = 6.80’ = 6’ 48”. 

The distance moved by the waterspout from the beginning 
of the first appearance at 12:45 p. m. to the end of the third 
appearance at 1:28 p. m. can be found as follows: 

The positions of the schooner and the waterspout at the time 
of taking Chamberlain’s three photographs are shown on the 
chart (see fig. 25), as nearly as can be determined; 2d A, at 1:02 

.m.; 3d A, at 1:20 p. m.; 3d B, at 1:24 p.m. In the inter- 
val, 1:02 to 1:24 p. m., 22 minutes, the schooner moved about 
0.65 mile. This is at the rate of 1.7 miles per hour. The 
schooner was sailing nearly east-southeast, and the sails were 
set to catch a wind from the northwest. The wind was very 
light at the time, as stated by several observers, and as is shown 
on the photographs by the smoothness of the water. In the 
interval, 12:45 to 1:28 p. m., 43 minutes, the vessel passed over 
the distance 1.27 miles. Similarly, the waterspout passed over 
the distance 0.4 mile in the interval, 1:02 to 1:24 p. m., and over 
the distance 0.78 mile, or 4018 feet, in the interval, 12:45 to 1:28 
p. m., while the whole phenomenon was in evidence. This is 
at the rate of 1.10 miles per hour. 

It is instructive to compare these results with the estimated 
dimensions and distances as reported by different spectators. 
Mr. Hanes estimated the eastward progress as 2 miles, diame- 
ter from 100 to 300 feet, height 4000 to 5000 feet. Mr. North 
made the distance of the waterspout from Cottage City 20 
miles, or more, supposing that the foot of the vortex was be- 
yond the horizon, and that from his view-point the base of the 
tube was 20 feet above the sea level; he made its eastward move- 
ment about equal to its own height before it disappeared, which 
is nearly correct, and called this one mile. Mr. Coolidge, 
October 19, 1896, estimated the height of the spout at from 
6000 to 10,000 feet, or 21 to 28 times its diameter, and the 
latter at 300 to 375 feet and the distance 8 miles. Mr. Cool- 
idge, September 1, 1897, made it 400 to 600 feet in diameter 
at its mid-height, from 4000 to 6000 feet, or perhaps 10,000 
feet high, and 5 miles distant. The observers on the yacht 
Avalon, which was very near the waterspout, made the diame- 
ter 100 feet. Mr. E. H. Garrett estimated over 300 to nearly 
500 feet high, and 125 feet in diameter; Mr. John B. Garrett; 
6 miles distant, height, 750 feet; diameter, 125 feet; height of 
cascade, 125 feet; Mr.Abbott; height, 3000 to 4000 feet. 

[The treatment of this waterspout will be continued in Sec- 
tions VII, VIII, and IX. | 


CLIMATOLOGY OF PORTO RICO FROM 1867 TO 1905, 
INCLUSIVE. 


By Mr. WiLtuiamM H. ALEXANDER, Observer, Weather Bureau. Dated Burlington, Vt., 
April 23, 1906, 


OROGRAPHY AND TOPOGRAPHY. 

On pages 522-523 of the Monrsty Wearner Review for 
November, 1902, under the heading “The Climatology and 
Water Power of Porto Rico’’, may be found a few appropriate 
remarks introductory to this discussion, particularly as regards 
the topography of the island. Subsequent to the date of that 
paper the following places of interest were visited for the 
purpose of securing additional data: Rio Piedras, Caguas, 
San Lorenzo, Cidra, Cayey, Aibonito, Coamo, Barranquitas, 
Barros, Comerio, Bayamon, Carolina, Canovanas, Fajardo, 
Hacienda Perla, Manati, Ciales, La Isolina, Morovis, El Yunque, 
Camuy, Quebradillas, Isabela, Aguadilla, Hacienda Coloso, 
Aguada (the reputed landing place of Columbus in 1493), 
Afiasco, Mayagiiez, Las Marias, Cabo Rojo, San German, Lajas, 
Hacienda Amistad, Guanica (the landing place of General 
Miles in 1898), Yauco, Ponce, La Carmelita, Adjuntas, San 
Salvador, Utuado, and Arecibo. The information thus gained 
422 
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seems to warrant a few additional observations relative to the 
physical features of the island. (See Chart VIL) 

In the first place, careful barometric (aneroid) readings 
made during the journey to the summit of El Yunque (univer- 
sally regarded as the highest point on the island) seem to 
indicate beyond a doubt that the true elevation of that moun- 
tain is not more than 3300 feet, instead of 6000 as frequently 
stated in old records. Again, just north of Ponce in the vicin- 
ity of La Carmelita, the same barometer gave as the correct 
elevation of the dividing ridge 2428 feet. It seems proper, 
therefore, to amend a former statement tothe effect that “the 
dividing ridge varies in height from 2500 to 3670 feet’’ so as 
to make the variation from about 2000 to 3300 feet. This 
dividing ridge from El Yunque to Humacao is known as 
“Sierra de Luquillo”; from Humacao to Aibonito, “ Sierra de 
Cayey”; and from Aibonito westward, “Cordillera Central ”’. 
The two most important depressions in this divide are where 
the San Juan-Ponce Military Road crosses it, between Aibonitu 
and Coamo, and where the Ponce—Arecibo Road crosses, just 
south of Adjuntas. Just west of Adjuntas there is an abrupt 
rise in the range second in importance only to El Yunque. 
The central figure in this group is known as Mount Guilarte 
which is very nearly as high as El Yunque. This is the true 
culminating point to the westward, and from a topographic 
point of view is the dominating factor in the climatology of 
the west end of the island. From Mount Guilarte a number 
of rugged spurs or dividing ridges branch off; one toward 
the northwest corner of the island; one toward the southwest, 
terminating near Cabo Rojo; and one between these in the 
direction of the little village of Rincon. 

As to the secondary topographic features of the island, no 
better description, perhaps, can be given than that of Mr. 
Herbert M. Wilson in Irrigation Paper No. 32, U.S. Geological 
Survey, page 14. He says: 

Abutting against the foothills of the commanding sierras, and form- 
ing secondary topographic features of striking importance, are a number 
of varied forms found at different portions of the island, and owing their 
shape and mode of weathering to their geologic origin. On the north 
coast, between Arecibo, San Juan, and Fajardo, the main summits fall 
away rather abruptly to elevations of between 1000 and 1500 feet; they 
then continue as radial spurs, sloping gently to the northward and inter- 
rupted by numerous undulations, culminating often in peaks of consid- 
erable altitude and prominence. 

These are separated by the principal rivers draining the interior, which 
flow generally to the north, but are deeply indented in the surface of the 
country. Thus, within five or six miles to the north of the main sum- 
mits the river bottoms are at altitudes of about 1000 feet, while the 
summits of the ridges above are at elevations of 2000 to 2500 feet. 
Again, within five miles of the coast the river beds are at elevations of 
50 to 100 feet above sea level, while the summits of the dividing ridges 
reach altitudes of 1000 to 1500 feet. These dividing ridges are often 
maintained to the ocean shore, are high, narrow, and A-shaped, and are 
separated from one another by deep V-shaped valleys, eroded by numer- 
ous streams flowing in every direction throughout the interior of the 
island. 

The coastal topography is more simple and consists in the 
main of playas, or level plains, that in places extend some five 
or six miles up the river valleys. The playas do not extend 
in unbroken continuity around the island, but are interrupted 
in several places. For instance, at the northeast corner of the 
island spurs from the Sierro de Luquillo plunge directly into 
the sea; on the northwest corner there is a coral plateau ex- 
tending from Arecibo to Aguadilla that juts right out to sea. 
The south and southwest coasts are peculiar in that the playas 
are separated from the sea by low-lying limestone hills, which 
are more pronounced along the southwest coast. 

From the above, it would seem that waterfalls must of neces- 
sity be common in the rivers of the island. There are many 
falls and some of considerable importance, especially in the 
Rio de la Plata and the Arecibo. The river channels lend 
themselves to dam construction so readily as to make this a 
matter of comparatively small expense. Springs abound in 
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Porto Rico and many of them are valuable for their mineral 
and medicinal properties, while others afford warm baths. 
Among the most noted are the Coamo Springs, near the town 
of that name; the warm mineral springs near San Sebastian; 
the mineral springs at San Lorenzo; the hot springs near 
Aguas Buenas; and the sulphur baths near Ponce. There are 
no lakes of importance in the island, the only approach to a 
lake being in the vicinity of Guanica, where there is a consid- 
erable body of water lodged in the lowlands between the coast 
hills and the foothills of the mountains. There are numerous 
caves, some very interesting and extensive, and in some cases 
these afford valuable fertilizing material. 
TEMPERATURE. 

Excessive temperatures are unknown in Porto Rico, as may be 
seen from the tables herewith. Referring to Table 1, it will be 
observed from column headed “24-hour mean” that the annual 
range of monthly means is only about 5° for the year and Tables 
3 and 5 indicate an extreme secular range at San Juan of 45°. 
The interior mountain stations occasionally, though rarely, re- 
port a minimum temperature of 50°, from which it may be as- 
sumed that the range for the island is about 50°. _Frosts never 
occur in Porto Rico, although the natives are sometimes heard 
to speak of the “rigors of winter’, indicating an extreme sensi- 
tiveness to temperature changes. From December to April, in- 
clusive, the monthly mean temperature is below the annual 
mean, and during the remainder of the year is above. Jan- 
uary has the lowest and August the highest mean temperature, 
although there is only 5.1° difference. The maximum tem- 
peratures for the year usually occur in May, when the sun's 
rays are about vertical, at which time the temperatures are 
often very trying. August has the highest mean temperature, 
but September has the highest mean maximum temperature. 
The average daily range of the temperature at San Juan is 
between 11° and 12°,' but some interior stations have much 
greater ranges. The records seem to indicate a decrease of 
about 4° for each 1000 feet of ascent. The minimum tempera- 
ture for the day generally occurs about 5 a. m. and the maximum 
anywhere from 10 a.m. to 2p. m. The rise in temperature 
from 6 to 10 a. m. is very rapid, but the fall is more gradual. 

RAINFALL. 

The rainfall and its distribution over the island constitute 
the most interesting feature in its climatology, as here we 
find a variety surpassed only by that of its topography. Local 
climatic differences, due to peculiar physical features, are ap- 
parent in the rainfall of the various sections of the island. 

The distribution of the rainfall through the twenty-four 
hours of the day is fully indicated in Tables 7 and 8. In 
Tables 9, 10, and 13 are presented data for three selected sta- 
tions designed to show the amount and its distribution through 
the year. Three stations were selected because no one seems 
to be sufficiently representative of the island, as a whole, and 
these three particular stations were selected because they pos- 
sess the longest and most reliable records on the island. The 
San Juan records extend back to 1867, with two or three short 
breaks; the record at Canovanas Sugar Factory, though not so 
long, is continuous and entirely trustworthy, and fairly repre- 
sentative of the sugar belt on the north side. The Perla record 
is even shorter than the Canovanas record, but it is representa- 
tive of the mountain districts where the coffee interests lie. 

We note, first, that February is by far the driest month in 
the year. The so-called dry season begins about November 
20 and extends to about April 15 when the rainy season sets 
in. The rainy season has two periods of maximum fall, one 
in July and the other in November. By far the greater pro- 
portion of the rain falls from May to November, inclusive. The 
average number of rainy days for the year is 194 at Canovanas, 


' This value apparently refers to the nonperiodic range, as the periodic 
range is 8.6°, as given by Table 1. (See Ward's Hann’s ‘‘ Climatology ”’, 
pp. 13, 18.)— Eprror. 
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208 at San Juan (for the four years 1899-1902, inclusive), and 
260 at Perla. Thereis a marked difference in the range of the 
monthly means at the three stations under consideration. For 
instance, at Perla the means ranged from 2.39 inches in Feb- 
ruary to 17.69 inches in November, a difference of 15.30 inches; 
at Canovanas the means ranged from 1.80 inches to 11.47 
inches, a difference of 9.67 inches; at San Juan there is a 
range of 3.92 inches in the first set of means and 5.60 inches 
in the second set. There is a substantial agreement in the 
February means at all three stations. There is not a single 
month in the San Juan or Perla record when no rain was re- 
corded and only one, February, 1896, in the Canovanas record. 

The yearly means at San Juan and Candvanas are practi- 
cally the same, but at Perla, which is about 500 feet above sea 
level and on the windward side of El Yunque, there is an in- 
crease of more than 60 inches over that of the other two stations. 
The secular ranges in the annual amounts recorded at the three 
stations are 46.02 inches at San Juan, 41.70 inches at Cané- 
vanas, and 63.85 inches at Perla. 

The distribution of the rainfall over the island becomes an 
easy inference from what is here said relative to the physi- 
cal features and the prevailing winds of the island. Available 
data seem to indicate for the east coast an annual fall of 
about 92 inches; for the north side, about 86 inches; for the 
west side, about 86 inches; and for the south side, about 57 
inches. There are two places where the fall is considerably 
in excess of other portions of the island, namely, in the vicinity 
of El Yunque in the northeast and in the vicinity of Mount 
Guilarte in the southwest. A careful inspection of the records 
of stations situated along the north coast shows a gradually 
diminishing rainfall from Perla to Isabela. A line of central 
stations, beginning, say, with Humacao, indicates a diminishing 
fall westward to about midway of the island after which there 
is an increase until the western culmination (Mount Guilarte) 
is passed. The fall along the south coast, beginning, say, with 
Central Aguirre, decreases westward as far as Ponce and then 
increases quite rapidly. Ponce and vicinity, therefore, seem 
to constitute the driest portion of the island. In fact the en- 
tire south side is subject to frequent and sometimes prolonged 
droughts, making irrigation quite necessary, for which purpose 
the supply of water seems to be ample. This difference in the 
rainfall of the north and south sides is very apparent in the 
vegetation and general appearance of the two sections. 

In Tables 12 and 16 will be found data bearing on excessive 
precipitation. The years therein given may be taken as fairly 
representative, with the exception of the year 1899, when the 
island was visited by a hurricane of unusual violence, that of 
August 8, 1899, known locally as “San Ciriaco”. Chart VIII 
shows the amount and distribution of rainfall over the island 
during the passage of this storm. 

MISCELLANEOUS CLIMATOLOGICAL ITEMS. 

Fogs are not uncommon in the interior of the island along 
the river valleys. Thunderstorms are not very frequent nor 
are they, as a rule, very violent. In Table 18 we give the San 
Juan record of thunderstorms for the seven years 1899 to 
1905, inclusive. Hail occasionally though rarely accompanies 
these thunderstorms. An instance of this occurred at Caguas 
on April 12 and 13, 1903. See Monrary Wearuer Review for 
April, 1903, Vol. XX XI, page 233. 

The winds blow with marked constancy throughout the year, 
as shown in Table 17. These are the northeast trades modi- 
fied by local conditions, and at San Juan come quite regularly 
from the east and are known as the “briza’’. The evenings 
are rendered delightfully cool by these winds, and even the 
hottest day loses its oppressive character to a large degree. 
The wind is light during the night and fresh during the day. 
The wind movement is greatest in March and least in October. 
Destructive hurricanes are rare, as the island is out of the 
usual path of these disturbances. 





| 
| 











Jory, 1906. MONTHLY WEATHER REVIEW. 317 





TABLE 1.— The mean hourly temperatures, monthly and annual, at San Juan, Porto Rico, based upon a 6-year record, January 1, 1899, to December 31, 1904, 
inclusive. The readinys are from a Richard oe after applying all necessary corrections, read off for each hour of )5th meridian time. 


Month. (la.m. 2a.m.3a.m.4a.m.5a.m,. 6a.m. 7 a.m. 8 a.m, 9a. m. 10a.m. 11la.m.) Noon, || p.m. 2 p.m, 3 p.m, 4 p.m, Spm. 6pm. 7 p.m, 8 p.m.|9 p.m. 10 p.m.)11 p.m.) Mid’t, my | 


—- | 


January ..../ 725 | 722 | 71.9 | 71.8 | 71.5 | 71.7 | 72.8 | 74.6 | 77.2 | 79.0 | 79.8)| 80.0 79.9 | 79.7 | 79.1 | 78.3 | 77.1 | 76.1 | 75.5 | 75.0 | 74.8 | 73.7| 732] 72.8 75.4 
February...) 72.5 | 72.0 | 71.7 | 71.4 | 71.2 | 71.3 | 72.8 | 75.3 | 78.2) 79.6) 80.1 80.3 | 80.6 | 80.6 | 80.0 | 79.4 | 78.0 | 76.6 | 75.8 | 75.3 | 74.5 | 73.9) 73.3 72.8 | 75.7 
March ......) 72.1 | 71.8 | 71.4 | 71.2 | 71.0 | 71.1 | 73.2 | 75.8 | 78.1) 79.1} 79.5 | 80.0) 80.0 | 79.7 | 79.1 | 78.4 | 77.2 | 76.1 | 75.4| 75.1 | 744/ 73.8] 73.3 72.8 | 75.4 
Soe 73.5 | 78.1 | 72.6 | 72.6 72.4 | 78.1 | 75.4) 78.0 / 79.8| 80.6) 81.2 81.5 | 81.7 | 81.2 | 80.7 | 79.9 | 78.8 | 77.6 | 76.8 | 76.4 | 75.7 | 75.2) 74.6) 74.1 77.0 
| eee 75.0 | 74.7 | 74.4 | 74.2 | 74.0 | 75.2 | 77.8 | 80.1 | 81.9 | 82.4) 82.9) 83.1 | 83.1 82.6 | 82.0 | 81.4 | 80.5 | 79.2 | 78.3 | 77.8 177.1) 765) 76.1 | 75.5 | 78. 6 
_ RRSSES 76.5 | 76.2 | 75.9 | 75.6 75.5 | 76.4 | 78.7 | 80.9 | 82.5| 83.0, 83.5 | 83.6 | 83.8 | 8&6 | 82.8 | 82.1 | 81.1 | 80.0| 79.0| 787) 780) 77.7| 77.4 77.0 | 79.6 
BE cnaenesd 77.2 | 76.8 | 76.6 | 76.3 | 76.2 | 77.0 | 79.0 | 80.7 | 82.3) 83.1 | 83.5 | 83.7 | 83.6 | 83.3 | 82.8 | 82.3 | 81.4 | 80.4 | 79.8 | 79.6) 79.0| 78.8 | 782) 77.7 80.0 
August......| 77.6 | 77.3 | 77.0 | 76.7 | 76.5 | 77.0 | 79.0 | 81.2 | 82.8 3.7 | 84.0 84.2 | 84.4 | 83.8 | 83.2 | 82.6 | 81.8 | 80.7 | 80.0 | 79.8 | 79.3) 78.9| 78%6| 78.2} 80.4 
September ..| 76.9 | 76.4 | 76.3 76.0 75.9 76.5 | 78.6 80.8 83.3) 84.1) 845) 84.6) 842 83.8 | 83.2) 82.4) 81.4 | 805) 79.7) 79.6 | 78.9 | 78.3 | 77.8| 77.3] 80. 0 
October.....| 75.8 | 75.5 | 75.2 | 74.8 | 75.0 | 75.2 | 77.6 | 79.8 | 82.9 | 83.7| 83.9) 83.6 | 83.5 | 83.6 | 82.5 | 81.6 | 80.3 | 79.4 | 78.7 | 78.3 | 77.5 | 77.2] 76.6 75.3 | 79.0 
November ..| 75.0 | 74.7 | 74.4 | 74.1 73.9 74.3 | 76.2 | 78.0 | 81.2 | 82.0) 82.4) 82.7 | 82.8 | 82.4 | 81.3 | 80.6 | 79.2 | 78.5 | 78.0 | 77.6 | 76.8) 76.3] 75.8| 75.3 | 78.4 
December...) 73.5 | 78.2 | 72.8 | 72.7 | 72.5 | 72.8 | 73.9 | 75.7 | 79.3 80.5) 80.8| 81.0 | 81.2 80.6 | 80.0 | 79.1 | 77.9 | 76.9 ? 76. 5 | 76.2 | 75.2 | 74.7 | 74.2] 78.7 | 76.5 
| | } | 
Year......| 74.8 | 74.5 | 74.2 | 74.0 | 73.8 | 74.1 | 76.2 78.4 | 80.8 | 81.7 | 82.2) 82.4) 82.4 | 82.0 | 81.4 | 80.7 | 79.6 | 78.5 | 77.8 | 77.4 76.8 | 76.3 | 75.8 | 75.8 | 8.0 
| 


t ty means in the right-hand column, being found from the hourly temperatures, differ slightly from means for the same series of months and years computed from the data of 


Table 2; because the latter are based on daily means obtained by the formula, | (maximum temperature + minimum temperature), which is used in the regular climatological work 

of the Weather Bureau, —Eprror. 

TABLE 2.— The monthly mean temperatures at San Juan, Porto Rico, from TaniE 3.—The maximum temperatures at San Juan, Porto Rico—Cont’d. 
April, 1872, to May, 1896, under the Spanish Government, and from 






































November, 1898, to December, 1905, under the U. S. Weather Bureau. Date ra = = s | 3 4 to . % 3 5 
za seseipnenpaitguseionieiatadanetataien ‘ . Se | 2 | & « 5 Ss = = > S o 
4 , 7 , os | be = = n16¢4 5 = Zz } Z a ~ 
. — a2 : . fe 
Date.| P=) % . > a = - Big > 3 = 
A. rn = - = p & < A = Z, & ~ ° | < > > ° re) o ° ° o > °o 
. ee ae ee As due sindanoel lenees or ee rere Tree eee | pagewaiatewat | wedes 
° o ° ° o ° ° ° ° ° o ° ° IB9B.. |. eee ele sree ele eens eleeeseelereseeleeeseelereens| oeees Joenscsloceses 88 85 |...... 
« 3 | « “| wd « 
ESE FRE SES 79.0 | 80.5 | 82.5 | 82.8 83.4 | 83.4 | 82,4 | 81.0} 78.6 )...... sooo...) S83) 8) SS) 0) OO) Me | Sl lm lle le 
pao on a =o ° . 7 o ¢ “a a7 ¢ ‘ 1900... 86 | 86 | 89 93 89 91 89 90 93 90 89 87 93 
1873. 76.8 | 76.4 | 77.0 | 79.3 | 80.9 82.8 | 84.2 84.1 | 82.3 | 82.6 | 80.1 | 77.6 80.3 q | a | pd al « - « ‘ 
a 7017701777193] 8Le| eno |sea|ero|sxolssolavol zs | oe iet.--| 86] 8] 87/ 80] 88] 90| s9/ O) 98) O88) 8| 88 3 
gs Bd Bd Bo sag lea? | oe 4. 2. 7.8 | 80.6 4902...| 86] 89/ 85| 92/ 89] 91] 87] 91] 88| 89| 87] 86 92 
1875.. -| 46.4 46.9 | 44,0 | 45,6 se uy ee to slssseeeles sees] seeeeleses + -|eseces|seeece 1903... 86 85 | 84 90 94 | 93 89 | x9 90 91 87 85 94 
Etec! scees Se ee ae Sen eee 84.2 83.8 83.0 | 82.9) 81.2) 80.5 |...... P a | | < . P 
76 sors : . ~ 9) SL: ‘ : 1904...) 84! 83| 83! 86) 89! 89] 88! 86] 88| 89| 90! 85] 90 
1877... 79.0 | 78.2 | 79.6 | 81.7 84.6 84.0 | 84.4 85.4 84.8 | 84.7 82.2 | 80,2 82.4 1905. 56 85 | 86 90 | 88 90 87 8x 89 91 89 86 | 91 
1878... 79.5 | 81.0 | 81.0 | 82.0 | 84.6 | 86.1 | 85.6 85.6 84.5 | 84.1 | 81.9 79.9 83.0 Eien; i : ew 
1879... 78.6 | 78.3 | 78.8 | 80.7 | 81.7 | 83.7 | 84.8 83.8 81.0 | 79.3) 77.4] 738.8) 80.2 ‘ 
1860... 73.8 | 728 | 74.8 | 724 | 71 | LT BL | $2.5 | Sx | S12 | H0.2 | 77.9) 78.3 1 Oo Se ee he | oe) Fe) ee 
1881... 77.4 | 75.9 | 77.7 | 79.6 | 80.6 | 81.7 | 81.9 | 82.1 82.2 | 80.7 | 78.5 | 76.5 79.6 . ' . _ 
1882...| 76.1 | 75.0 | 75.7 | 78.1 | 90.5 | 82.6 | 81.8 | 82.8 | 81.9 82.5| 79.6| 79.2| 79.6 {)---| 86) 8) 8) 98) M4 88) 8) OL) 98) OL) M9) BB) Oe 
1883... 77.5 | 76.4 | 77.4 | 79.4 | 81.5 81.1 | 81.3 82.5 | 82.6 | 81.8 79.4 | 75.7 79.7 
1884..., 77.1 =~. 79.1 | 7s | 81.1 |) 82.5 | 81.7 | 81.5 | 81.4) 80.6 79.5 | 76.8 | 79.6 (a) Highest during 1872-1895. (b) Highest during 1898-1905, 
.-+| 75.6 | 75. 76.0 | 77.3 | 80.4 80.5 | 81.7 82.4 | 81.7 | 80.0 | 80, 77.8 | 79.1 A ‘ 
1886. 4.9 | 76.2 | 76. 2| 77.3 79.1 80.5 80:8 | 80.3 81.0 79.7 78.5 75.8 one TABLE 4.— The dates on which the maximum temperatures were recorded at 
1887... 74.3 | 74.7 | 75.1 | 75.8 | 78.1 79.6 | 80.8 80.7 81.5 | 79.9 78.6) 75.8 77.9 San Juan, Porto Rico, for each month from Auguat, 1872, to December, 
1888...| 74.8 | 74.3 | 75.0 | 75.4 | 77.4 79.2 | 80.8 80,6 | 807 | 80.7 | 79.8 | 78.8 78.1 1895 (Spanish records), and from November, 1898, to December, 1905 
1889...| 76.9 | 77.1 | 77.4 | 78.9 | 821 | 81.6 | 79.9 | 80.6 | 79.7 | 80.6 | 78.7 | 75.7) 79.1 U. S. Weather B is 
1890...) 74.4 | 73.8 | 74.5 | 74.8 | 77.1 | 78.4 | 78.7 | 78.4 | 782| 78.8 | 77.3| 77.6 | 76.8 (U. S. Weatner Dureau records). 
1891...| 73.3 | 73.7 | 74.6 | 76.7 | 77.8 | 78.9 | 79.4 79.1 | 80.1 | 80.0 | 77.8| 74.8| 77.1 - —— ; 
1892...| 73.8 | 72.8 | 74.3 | 74.1 | 76.1 | 77.2 | 78.4 | 784 | 75.7 | 76.4 | 72.8| 722) 75.2 iq * 3 : ar 
1893... 72.1 | 73.1 | 72.2 | 72.5 | 74.4 | 75.9 | 78.9 | 77.4 | 77.3 | 76.6 | 75.0 | 72.5 | 74.8 Date. z 6 = —) a 7 | - | fb Z 5 $ 
1894...| 70.8 | 70.5 | 70.4 | 73.1 | 71.6 | 75.7 | 75.6 | 76.8 | 76.8] 76.6 | 74.6| 71.6 | 73.7 = os A <|2 me | AR < cA — 4 = 
1895...| 69.9 | 71.1 | 72.8 74.2 | 74.6 | 76.1 | 76.0 76.8 | 76.7 76.8 | 74.7 | 73.0 74.4 i 
ae Tah Rye FG Ty ee Se ee See RE Le Sere eee = 
thes Rcd Net ew! Svea ea amen Seay Trey Fae Pee Pe ee s1| 27] 19| 5| 4f 
ee 1873 1) 4) 13) By) tee BH) 8) NT Ot 8] 8 
1899... 74.6 | 75.2| 74.7 | 76.6 | 78.7) 79.3 | 79.7 80.4 | 80.6 | 79.5 | 78.8) 76.0, 77.8 1874--.-..... 2) 13) 18) Bl) 1) Mt et) | 8; 32) & 
1900...| 75.6 | 75.7 | 75.8 | 77.5 | 79.5 | 79.6 | 80.2 | 80.8 | 81.2| 80.0| 78.8| 77.3! 785 1875 2t 16 4 5; 31) «16 tepee| ses |eewesalees ape[reeess 
1901... 75.8 | 77.0 | 76.8 | 75.6 | 80.2 80.2 | 79.8 81.2 | 81.3| 804 78.4/ 77.0, 78.9 1876.........)..... ssa slesenselecessalens getcttees 2% | 21 7) 19) 27) Jf 
1902... 75.4 | 77.2 | 75.4 | 77.4) 762) 79.4 | 80.3 80.9 | 80.4 | 79.8 | 77.9) 77.1) 783 187 --.--..- 9; 1% 7) | & it 14 1) 27 3; 2 & 
1903... 76.8 | 76.2 | 75.6 | 78.0 | 80.6 81.8 | 80.7 80.6 | 80.4 | 80.4 | 78.1) 76.4) 78.8 1828.--.----- in) 2) | 68) 7) 28f) 20/ 30 3 8; 10 
1904.. | 754 | 74.8 | 75.1 | 76.0 | 78.8 | 79.8 | 79.5 | 79.0 | 79.6 | 79.3 78.7 | 77.0) 77.8 1B A 4 = ai. 2 -“ 21 A ait Ry i'| Rs 
905..., 75.4 | 75.0 | 70.2 | 78.3 | 78.3 | 80.6 | 80.2 | 80.9 | 80.5 | 79.8 | 79.4 | 77.0 | 78.4 1880......... : 5 : j : 
| eel tees homed beat leneet be weed beats inde. ane 1) §| 30) 35/ 27/ 6) 5) a6| 3/ 10) 7) Gt 
Mean® 75.8 | 76.0 | 74.6 | 77.1 | 79.2 80.4 | 80.1 80.5 80.4) 79.9 78.5 | 76.9) 78,4 1882......... 3 2) 3t) it) 2) 19) BH 7) 6 Od 6f, 17 
De pt. *|—2.6 |—2.4 |-3.8 i s's +0.8 +2.0 |41.7 |42.1 |42.0 |415 |4+0.1 |}—1.5 |...... rere 107 11 27 30 19 19 | 27 22 it) 3 23 
ee 3 3 1 9/ 15f 4/ 10] 10¢ 17f| 15] 16] 12 
— eee 27 Ho 9] | 2] 1: 91 Bi Si 1i we. 
* The means are for the lustrum 1901-1905. The bottom line gives the monthly depart- 1886 ......... 28 54 23 | «| 29F 2 oH Mi i OT mt 6S 
ures from the annual mean, BOE cc cvceses 11 17 18 25 23 11 15| 19 2%); 12; 80 1 
TABLE 3.—The maximum temperatures at San Juan, Porto Rico, for each 1883 ......... 2x 6 - 2 26 20 2 | " | gel B at It 
j ee Dec 1895 (S ish is nd 1889 bcavesece 6 15 6) 2 5 2 2; 8 | fs 
month from August, 1872, to December, 1895 (Spanish records), and from js99 1 4) 20 9| 2 81 1 5| 2] 19| 27| 1] 4 
November, 1898, to December, 1905 (U. S. Weather Bureau records ). RSS 2 1 29 30 1 23 / 31 ‘| ss 31/ 5] 26 
pes ackeeabaal mak esata Raenlees as | ARS 1) 2 9/ 15; 2) 19| 12] 19] 14) 9] 2] 2@ 
= 2 aoe 2| 23) 5 5| 14| 2] 14] 22] 16 | 8 8| 10 
meen | a | a es | = ei es fis! ft - : g 3 1894 .. 3| 16 7| 2| 2 29} 2] 16] 2 1a. 
eo = oS s = > oF ev 2 € « ” 
isifgis ain |& 1814 Fz & K Zig 1896 3 1} 21) 22) 19) 15 24 5) 18) 2) 7| 1 | 4 
l l SEEM cin bsnsnal'acscddesous dhbeees dbscuadiesiigstiensnseles tages ets epg Rav 
Be Stas Fe ' ° > > ° ° ° ° ° OOD as cinccechocasnahactacedlssaccaliacecclsseateles>asaneuvnaaat aber’ ESistl d 1}; 12 
a ae ee IS ES Se 94/ 94) 94] 89/ 87)...... 1899 .. 28 8 21 3| = 2} 29/ |] 1) | 2 
1873...| 86] 89| 87| 91) 94; 96; 95| 93| 91; 95| 90/ 87 SR 2] Si a! Si 81 Bi Bi Ss wes CF 7| 9 
1874...| 86] 89] 88] 983) 92; 98; 97) 94, 94) 91] 91! 87 i eee 23/ 20 3| 30 2; 17| & 7 6} 16] 16| 24 
1875...) 85] 88) SD) O92) 95) 9B J......).....)ccccelecrese SR FRERS SPER eee 17| 18! 26/| 19| 2 |: Bt Bt S- 2 4).-8 
ee ee ee eek ees See eae 9, 94| 92, 92] 92) 91)...... ern ¢] 27] Si Bio 2i Si 6S 6} 18| 10} 11 3 
1877. 90; 88| 93] 95; 98; 95} 9) 9 95) 98| 99 92) 99 1904......... 8| 12/ 2] 19] #17] 14] 17 3 8| 16] 6| 19 
1878...) 90| 92| 95 | 9 101, 99 9% 99 97 9%) 9 9 / 101 1905......... 26| 2/| 2/| 14| 2%] 19| 31] 2] 16] 12] 8 | 10 
1879...| 87| 90/ 9] 983/ 94, 97) 97) 97° 92 90/ 87 8&8 97 | 
1880...) 82| 81 | 9, 93 9 92 91 93) 93 89 93 : a _— << 
1881...) 90/ 88| 91/ 93) 9 92/ 94 94 9 98) 88) 88) 96 + And other days. 
oa = . r~ = - = = % = = 1 (9 % TABLE 5.—The minimum temperatures at San Juan, Porto Rico, for each 
1884...| 88| g8| 90! 94 = b+ - = = = 87 oF month from August, 1872, to December, 1895 ( Spanish records), and from 
1885...| 84/ 85/ 85| 92) 9 90) 90, 98 91 91; 88) 89} 9% November, 1898, to December, 1905 (U. S. Weather Bureau records). 
1886...) 84| 87| 86/ 88 90 89| 88 88 92 90| 8 8 | 92 . _ —— 
1887...) 84 @/ 88| 84| 87, 91/ 88| 90, 93 90] 88 87| 98 ps oe | 3 | op ae e 
1888...| 84| 84) 85| 86) 87 88| 88 89 99, 9| 9 9% pate| gd |< | eI BITS el eliselifdzie{s | ¢ s 
1889...) 88/ 88/| 90) 89; 88 92| 87) 90 9) 90| 87 84 92 Ssigigigisg lf isg |} S4/8 (Size le 
1890...) 82| 83| 85| 83) 90+ 90| 88! 88| 88| 89| 89! 89 90 . Fines eee ee = ut on 
1891... 88} 82) 89) 9) 9 M9) 87) 88 89/ 90) 9 84 91 | 
1892...! 87 | 84 83 83 86 8 87 9 9] #9! 87 86 90 e ° ° ° ° ° ° ° ° | ° ° ° | ° 
1893...) 84) 85| 86| 84| 86 87| 87, 90| 89] 91) 9! 84 ee eee BORER SE! bee 72| 74| 71! 7 | 70 |. .+00. 
1894... 81) 81) 82| 85) 87 88| 86) 88 88) 92) 87 87 92 1873...| 66| 66] 67| 69| 72| 7| 74| #72] 7| 73| 71 67 66 
1895. 84; 84) 85/ 91 87; 87) 86 86 89| 91| 88 86 91 = 1874.. 65| 67| 66] 72] 73)! 7% 5| 74 74 | 73 | 70 68 | 65 
a Bas ee Tien Phas Bes Died rove) Best Shed owecs SPARS TSeERe Ee 1875 Si Ci @i GB) Mh Wiiescdevas SR Es AS Bi askin REN 
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MONTHLY WEATHER REVIEW. Jury, 1906 


TABLE 5.— The minimum temperatures at San Juan, Porto Rico - Cont'd. TABLE 6.— The dites on which the minimum temperatures were recorded at 


= eee San Juan, Porto Rico, for each month from August, 1872, to December, 


metei a | a u | si gisele! - : 3 5 1895 (Spanish records), and from November, 1898, to December, 1905 
TRisbBigi@gqigigigisizgigsg&iziaéls (U. S. Weather Bureau records). 

° ° ° o ° > ° ° re) ) O° o s e = < ¢ att SD ai x 3 
TS SS Cn SS %4| 7%| 73| 73| 72/| 7 7 sie isgis® € ie lizlizi*Fvizizi2 
1877. 69 69 68 72 73 73 74 76 75 75 71 66 66 = - = . on = " . = , oe: 
1878. . 69 70 71 72 74 75 72 74 75 72 73 69 69 iatey 
1879.. 66 65 69 7 71 73 72 72 69 70 6s 65 FR See es eee Se See, poee 4 6 27 29 14t 
1880... 65 63 66 67 69 66 69 72 70 71 70 67 a. COPE 21 26 23 5 30 te: 4 24 30 26 21 
1881... 65 4 65 66 69 72 67 67 67 71 69 “65 64 BEE Sénnesees 9 16 10+ 4t 26+ 17 3t 15 17+ 13 30 14+ 
1882. . 66 4 65 65 69 72 72 73 69 72 68 60 ot ~ Ge bieneses 28 17 23 4 St 6M ivpuenticestasledéeeel avesclseccathasnens 
1883... 68 64 66 | 68 70 69 68 68 67 71 68 67 fe Ee ee ee Se eee eee ee 2 | 7 9 4 3t 29 
1884. .| 64 65 66 | 5 68 71 70 68 70 68 7 66 as Di beaseed . oe 4 15 2 2 15 10 12 9 31 7 25 
1885... 66 63 64 64 70 72 73 69 73 70 71 67 63 1878 ..... ast 25 b 8 1+ 21 2 9 10 7 17 22 18 
1886... 63 67 6S 68 69 70 73 69 72 70 68 67 63 ee a 31 1+ St 26 6+ 4 31 18 11 28 16 27 
1887... iH 65 63 67 69 72 72 73 73 71 69 66 63 BE mode ccc 30 26 29+ 21 4 30 18 22+ 28 il 11 18 
1888... 65 64 63 5 67 71 73 70 72 72 70 69 63 BES ccccceces 20+ 2 4 25 16 16t 19+ 28 2 2 ll 30 
1889... 06 iH 65 70 69 70 72 72 70 72 69 67 65 BEE Gesc-edces 1+ 25 14 10 12 19 31 20+ 25 17+ 5 15t 
1200... th titi 63 65 69 69 70 69 68 68 68 68 = od @ 28 x 16+ 2 10¢ = 31 i 8 12 26 10 
1891... 65 04 o4 66 68 65 71 70 70 70 67 62 62 BE sccvcsce 4 s 13 16 1 29 it 20 20+ 19 9 10 
1892... 63 61 64 5 64 65 68 65 62 61 59 56 ae oR bssseneds 2 3 4 24 2 at 8 20 25 21 14+ 40 
1893. 61 63 61 62 63 65 64 66 65 64 62 62 61 Si sieececee 7 27 19 15t 16 4 il 15 26 16 8 6 
1894.. 57 et) 57 59 61 Ol 64 o4 65 62 64 58 57 PT suéeeen .x 17 17 12 3 10 21 31 1 15 29 26 5t 
1895. . 58 58 6 61 63 66 65 66 65 64 62 58 58 Be scedsees< 25 17 4 6 2 29 1 13 20 21 21+ 24+ 
ee ee ee ee en er ee en See $oeeedssees elsccooclcecose Bet os cosene. 7 7 26 7 9 16 1 22 3 4 27 10 
1897... ee an a ee eee Be seeuwenes 4 ps) 12 5 $ 18 4 21 3 3 20 8 
1898. sad bec na eissb ad onbbbonel-Sbteclebesediccoecele 600 checceee 70 SP leaves BD actoccees 7 24 19 3 3 6 9 20 12 8 23 27 
1899... 66 66 66 66 68 71 70 71 71 65 70 Lo) 65 1892 ..... > 31 23 27 9 8 23 22 25 24 2 30 6 
1900. 68 68 67 6s 69 70 70 70 72 70 70 68 us wikepanihs 5 7 8 4 25 6 18 30 26 24 6 
191. 67 67 67 70 70 70 70 70 71 71 70 8S 67 EE 20 7 13 22 3 13 28 12 15 13 26 29 
1902 67 66 67 68 68 71 71 71 72 72 69 69  - Mi eses ts 12 6 18 1 23 1 30 6 30 3 23 3 
1908... 68 69 65 69 66 71 72 71 72 68 70 68 65 ee Sens See Re SS ee See Sen pe Pee Meer Serer 
1904 67 66 i 67 70 70 71 68 71 71 72 70 66 ST 66600 e0¢ So Od Oho 60 coclececeeleceseclebssoclousooclodcosslcsscecisccece! ccosclesoceelecoese 
1905...| 66) 67) 66| @| | 7! 2] 7 | 71 7 | 68 __ =) RRA SpPr gs SaRteaR spaeap lic sien Kaseits aseni Rekoddd okegda Monee: Bie 9| 19 
Low’st i? esceeeet 19 23 x 4 1 6 8 20 30 1 19 26 

(@)... 57 Ss 57 59 61 4 64 O4 62 61 59 i) 56 i a¢eetrecs 15 19 7 8 31 1 15 9 2 24 29 26 
| tn tdesexede 28 13 19 1 25 15 6 22 25 3 26 14 

(b)... 66 66 65 66 66 70 70 68 70 68 69 65 65 Sa 25 8 31 28 16 | 16 3 31 15 31 2 20 

a | Se seseccees 3 17 12 14 3: @ 10 22 28 21 28 3 
a 7 9 « « « € ‘ 9 

(a2) Lowest during 1872-1895. (+) Lowest during 1898-1905. a tite ce ; : . 7 = B. : . 7 . 3 - = ~ 


TABLE 7. 


Month, 


January .... 
February... 
March ...... 
April ....... 
May aces 
June... 
CUE sccccoes 
August...... 
September 
October... . 
November . . 
December... 


Total...... 


Percentage. . 


- The 


¢ And other days. 


amount of rain, in inches, that fell during each hour of the day, ?5th meridian time, for each month* of the year 192, at San Juan, 
Porto Rico ( from U. S. Weather Bureau records ). 


0 to 11 to 22 to 33 to 44 to 55 to 66 to 77 to 88 to 99to 1010 to 1111 to 12 Noon tol to 2.2 to 33 to 44 to 55 to 66 to 77 to 88 to 99to 1010 to 11. 11 to Total 

















am. am am Am. 2m. Am, Am. am. Am. a.m. a. ™. noon. 1 p. ™. p.m. p.m. p.m, p. ™m. p- m. p- m. p.m. p. m. p.m. p. m. Mid’t. 24 hrs. 
. 46 8 27 4 77 | 1.16 a a) . 32 . 02 1.54 74 0 .%6 .10 .17 49 «1.65 48 .40 27 . 98 22 12 12. 45 
Oo . 00 . 00 . 00 00 .00 .o Ol 0 00 0 00 oo 00 08 00 00 00 00 00 00 00 00 00 0,09 
ll . 78 . 6 .b - 24 .19) .04 06 04 a . 07 2 00 .11 ol . O1 10 .00 05 31 .4 » 05 4.08 
a.) 08 .02 .17 0 4 5 .12 4 01 . 21 23 2 .16 21 0 yf 41 6 05 21 27 4 4 6.30 
1,10 | 1.08 .79 00 00 . 26 1 09 . 02 8 79 08 04 1.82/)1.8 207 . 68 4 05 33 . 08 59 1.09 74 13.76 
“ .19 | 1.29 1.13 | 1.19 .37 22 24 05 31 09 1,78 .79 27 4 .70 . .64 .69 15 .16 .22 il 23 12.22 
15 03 47 5) 6 .14 .17 . 09 00 . 05 ol a) .03 00 -17 06 04 Ol .21 18 00 . 10 39 . 66 4.61 
07 .19 8 09 .20 -13 . 07 08 . 06 .10 . 76 .16 99 41 .00 mI 89 09 | . 03 00 00 . 00 00 4.66 
12 2 02 06 a} | .10 01 00 00 vl . 38 . 66 42 = * - 32 19 05 | 4 02 DD 08 .13 . 36 4.85 
01 .o2 07 00 mi) 4 09 .03 04 09 .14 08 26 -O1 | 1.42 .61 12 . 00 .00 05 00 oO .02 .02 3.13 
. .10 -20 .12 .12 16 . 35 00 00 .18 . 03 . 06 08 21 .4 .39 .42 . 36 0 27 .63 35 40 . 33 5.83 
4 Pe ts) .14 a4 23 .» .32 41 98 2B . 32 00 05 2 oO 83 .29 22 .03 1.36 38 O11 07 06 6.99 
3. 89 3.23 | 3.66 | 2.75 | 3.46 | 3.39 | 204 | 1.68 1.55) 122 4.79 4.06 3.44 3.69 4.73 5.64 434 4.53 2.35 2.89 219 3.25 2.77 2.83 78.97 
5 4 5 3 4 4 3 2 2 2 6 6 4 5 6 7 5 6 3 4 3 q 4 4 100 


* The “ rainfall month ”’ in this table is counted from midnight to midnight, 75th meridian time,—Epiror. 


TABLE 8.—The number of times that .01 inch, or more, of rain fell during each hour of the day, 75th meridian time, for each month of the year 1902, 


Month. 


January .... 
February ... 


September .. 
October... .. 
November .. 
December. . 


Totals..... 


a. m. 


Se oe 


at San Juan, Porto Rico ( from U. S. Weather Bureau records ). 


0 to 11 to 22 to 33 to 44 to 55 to 66 to 77 to 88 to 99to 1010 to 1111 to 12 Noon tol to 2/2 to 33 to 44 to 55 to 66 to 77 to 88 to 99to 1010 to 11 11 to =| Total 


am. am. am. am. am am. am. am am am, noon Ipm Pm pm pm pm pm pm pm.) pm. pm.) pm. | Mid’t. 24 hrs. 








6 8 7 6 5 5 6 4 2 2 3 3 2 3 6 5 7 3 3 5 2 4 3 106 
0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0) 0 0 2 
5 5 4 1 3 1 ‘ 1 2 2 1 2 0 ! 1 1 2 0 3 3 3 | 2 2 52 
3 2 3 4 5 5 4 1 1 1 3 3 2 4 3 2 4 3 1} 2 3) 2 2 6 
2 2 0 0 2 1 3 1 2 5 2 2 6 8 8 5 6 2 3] 1 3 5 3 75 
5 7 8 | 7 5 5 ‘ 2 4 8 7 1 5 5 3 5 8 7 3) 3 3 | 4 3 15 
2 6 6 | 2 4 3 1 6 2 3 3 1 0 1 2 2 1 4 2) 0 2 | 3 7 65 
3 2 2 3 4 2 2 3 3 | 3 3 2 3 0 1 1 2 2 3 0 0 | 0 0 46 
3 2 | 2 1 0 0 1 3 ‘ 2 3 2 2 2 1 3 2 3 2 2 5 53 
1 1 0 2 3 2 1 1 2 3 2 3 1 4 2 1 0 0 1 0 1 1 1 uM 
4 2 3 2 5 3 0 0 3 2 2 2 3 3 4 5 5 2 3 2 3 6 5 74 
3 5 5 | 4 6 4 4 4 3 4 0 2 1 1 6 5 6 2 3 3 1] 3 } 80 
37 42 42 uM Ww 32 33 17 2 i 0 Qh 26 ‘5 38 uM 42 28 27 22 23 $2 34 767 
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TABLE 9.—The monthly rawmfall, in inches, at San Juan, Porto Rico, 
from June, 1867, to December, 1905. (The record was kept under the 
direction of the Spanish Government from June, 1867, to March, 1898, and 
by the U. S. Weather Bureau from November, 1898, to December, 1905. 
Partial or broken records were not considered in obtaining the means of the 
Spanish record. The Weather Bureau means are only for the regular 
lustrum 1901-1905.) 


In the Spanish records local time of the 66th meridian was probably used. From No- 
vember, 1898, to the end of 1904, 75th meridian time was used, the “‘ rainfall month’? end- 
ing at 8 p. m. of the last day. In 1905, 60th meridian time was used, the month extending 
from midnight to midnight, 


= Pa .° . . “ 
Dete) d gGisiai#e#isgisgiF Bit! 38 18/8 
s os = < = = & = ¥ = Z a ~ 
SE a Sere ee (eee 6.09 3.23 2.48 2.24 5.08 | 9.90 1.79 |...... 
1868... 2.40 1.22 238 4.45 683 1.36 3.91 3.34 6.36 12.96 5.31 1.25 45.77 
1869... 5.46 2.60 2.23 3.92 1.48 4.13 7.99 7.06 5.58 6.14 7.39 4.17 58.15 
1870... 4.5 0.85 1.95 3.88 5.00 495 7.14 5.18 4.45 6.92 10.60 4°70 60.08 
1871...| 4.69 | 2.36 | 2.41 | 6.14 | 3.72 | 1.13 | 6.15 | 7.66 3.33 8.31 | 7.67 | 4.55 57.12 
1872...| 1.52 | 4.62 | 1.27 | 4.17 | 4.30 | 5.69 | 5.31 | 4.47 5.58 8.53 | 5.92 | 5.05 56.33 
1873...| 2.23 | 2.84 | 4.45 | 0.83 | 3.78 | 1.04 | 3.15 | 4.31 7.21 | 2.82 | 2.39 | 3.20 37.25 
1874.../ 2.10 4.33 1.65 | 1.46 | 4.39 5.03 | 3.73 5.91 3.96 4.01 | 6.61 | 3.07 | 46.25 
Stes ot BS | E.G | BB | AS 1 BLE 1 BS bone ccclescccchecacecls-ctss:lesoce ett win a6kee 
1876.. sin theedne clhendasheaddh ok dvantlcnentot Se. Gee Fae eee © eee aaeca 
1877...| 3.21. 5.26 | 2.60 | 7.61 | 1.05 7.32 | 8.88 | 3.25 468 9.63 | 6.53 | 6.35 | 66.37 
1878...| 2.78 1.59 12.41 | 4.10 10.27 8.17 11.57 5.53 5.39 11.98 6.84 2.03 82.66 
1879...| 3.50 1.45 | 4.31 11.77 12.25 | 8.91 | 5.76 8.40 3.77 4.46 11.73 3.51 | 79,82 
1880.. 2.59 1.98 0.51 1.62 8.23 5.45 5.26)5.59 3.52 1.97 6.84 2.25 45.81 
1881.../ 1.07 2.15 | 0.41 | 3.72) 5.74) 7.00 | 6.20 5-8t) 9.54 15.67 8.84 3.30 69.45 
1882...;216 7.93 2.29) 1.78 | 3.61 | 1.28 8.50 5.52 3.59 1.54) 6.63 2.00 46.83 
1883... 6.05 4.81 3.77 2.06 5.02 5.54 10.16 9.96 3.86 5.55 4.66 17.66 79,10 
1884.../ 3.49 3.37 1.39 | 2.62 6.24 4.43 4.35 4.03 5.98 8.00 3.01 | 3.98 50.89 
1885...| 2.41 1.21 1,07 | 1.33 | 1.98 | 2.82 | 3.50 | 3.50 7.38 6.78 | 5.91 | 5.49 43.38 
1886 2.66 185 6.76 | 3.95 0.99 6.20 5.86 10.32 6.17 11.91 9.64 6,11 72,42 
1887...| 2.82 2.30 0.48 | 1.93 | 5.81 | 6.52 6.85 | 3.92 3.13 3.27 8.32 2.28 47.64 
1888... 2.13 06.93 1.37 4.89 | 3.88 | 5.32 248 6.53 7.73 4.64 3.40 5.51 48.81 
1889... 235 1.30 1,10) 4.50 9.43 12.72 4.45 6.22 7.41 4.68 4.53 4.50 63.19 
1890... 8.60 2.91 2.69 4.62 1.90 6.19 4.82 5.69 3.15 255 290 488 50.90 
1891.../ 1.38 1.24 0.29 1.91 4.91 462 5.21 17.07 4.01 8.81 10.90 4.28 6463 
1892... 1.89 0.35 1.01 | 2.10 | 9.09 2.34 5.56 4.28 4.69 296 | 7.25 1.90 43.42 
1893... 0.67 3.33 0.42 | 3.53 | 2.39 267 | 4.88 6.61 2.73 4.82 | 1.84 3.25 36.64 
1894.../ 1.77 1.08 1.26 | 2.88 | 5.74) 5.40 | 7.53 | 4.45 56.21 | 3.29 | 4.44 | 5.28 48.33 
1895... 2.93 0.70 1.39) 7.37 | 6.43 1.17 | 3.30 3.04 2.91 4.12 | 4.48 | 4.81 42.65 
1836...' 1.26 0.24 0.76 1,72) 1,08 re oc.blecesccloencesteseccclececeelscsceclocse 
1897... 2.44 0.21 1.54) 3.72 6.38 5.35 6.27 7.18 406 1.30 461 245 45.51 
Pies sd Maen | Eee | GeO lecoccnlerons ofc secnele erst <lesaaae agachess 1208 5.34. ... 
1899... 2.92 0.80 229) 6.09 2.59 7.23 7.53 10.38 13.66 10.21 11,81 2.10 77.61 
1900...| 3.93 2.13 1.57 | 692) 3.83 7.53 6.33 7.00 30 8.11 | 4.50 2.39 | 56.29 
19901...' 4.36 0.50 4.60 1.11 4.84) 7.05 10.98 8.59 7.39 8.30 9.55 8.43 75.70 
1902* 12.45 0.09 4.08 | 6.09 13.97 12.22 4.61 4.66 4.85 3.13 5.65 7.16 78.96 
1903... 2.09 1.44 4.26 3.07 | 4.54 2.18 7.13 8.41 5.18 5.87 6.41 9.48 60.01 
19044... 4.07 6.48 3.35 3.97 5.03 3.28 4.70 9.87 6.06 3.55 5.83 1.94 58.13 
1905... 3.95 2.46 3.01 | 2.29 | 6.42 261 | 7.60 | 7.43 7.15 10.25 6.33 2.85 61.35 
Means 
(a)..' 2.96 2.40 235 | 3.77 > 499 4.92 5.88 6.10 5.01 6.15 | 6.27 4.36 55.16 


(b)..' 5.38 2.19 3.86) 3.31 | 6.96 5.47 7.00 7.79 6.12 6.22) 6.55 5.97 66.83 





*In the data for 1902 slight discrepancies from the figures of Table 7 may be noted. 
Thus, as 0.21 inch fell between 8 p. m. and midnight, 75th meridian time, April 30, that 
quantity is attributed in Table 9 to May, but in Table 7 to April; similarly for 0.18 inch 
on November 30 and 0.01 inch on December 31. 

(a) Spanish record, 27 years. (6) U.S. Weather Bureau record, 5 years. 


TABLE 10.—The rainfall, in inches, at Canévanas, Porto Rico, for each 
month from August, 1889, to December, 1905, and the monthly and annual 
averages for 16 years, 1890 to 1905, inclusive. 


| a . 2 . | _ | | Pe 

Date.| ¢ | 2 el/Blel ale) sled ez 3 a 

sieiai¢ia |S sl eae Fi Ss l[aelale 
OID... <b. cnncnlanecnelsiniesl akanel srhbaacarasstatbhs 2.48 | 3.70 | 1.90 | 2.48 | & 71 |...... 
1890....13.14 | 3.70 4.77 | 5.13 | 2.45 | 2.25 | 7.59 | 5.58 | 5.40 | 2.46 | 3.69 | 9.64 | 65.80 
1891...| 6.15 | 3.10 0.22 | 4.34 | 2.07 | 8.48 /15.69 19.13 | 7.27 | 6.35 [14.39 | 6.72 | 93.91 
1892... 1.69 | 1.04 | 1.28 | 3.05 12.23 | 6.90 | 7.17 | 4.08 | 7.71 | 6.16 12.63 | 2.30 | 66. 24 
1893...| 0.92 | 7.23 | 1.31 | 4.77 | 5.73 4.79 10.93 | 6.00 | 3.34 | 2.76 | 2.89 | 3,63 | 54. 30 
1894...| 1.91 | 2.78 | 2.68 | 4.59 | 7.43 | 4.60 | 6.16 | 3.05 | 5.60 | 8.27 | 7.51 | 9.18 | 63.76 
1895...| 3.98 | 0.84 2.72 12.75 | 9.87 | 7.38 | 6.83 | 6.783 | 6.77 | 8.64 12.71 |17.28 | 96.00 
1896...| 2.79 | 0.00 3.15 | 2.60 | 8.81 | 7.87 /12 64 12.99 | 4.46 | 8.35 20.82 | 5.61 | 85,09 
1897...| 9.30 0.50 | 0.42 | 0,64 15.74 | 2.92 |10,45 | 4.41 | 6.47 | 1,59 11.33 | 8.09 | 71. 86 
1898.../ 4.81 | 0.54 | 0.25 | 1.01 | 3.16 | 3.04 |24.57 |12.10 | 7.08 | 5,33 12.76 | 4.97 | 79.57 
1899...) 4.11 | 1,37 | 5.00 (11.77 | 2.27 | 8.01 10.20 |12.58 | 8.76 | 6.03 |22.22 | 3.28 | 94.55 
1900...| 5.54 | 1.94 | 1.62 | 9.49 | 5.57 |10.85 | 9.49 11.01 | 5,55 (15.33 | 5.97 | 4.09 | 86.45 
1901...) 2.98 | 0.10 | 6.33 | 0.41 | 4.34 | 9.93 |17.43 | 6.683 |10.81 [11.89 10.65 | 5.77 | 87.27 
1902... 8.04 | 0,28 | 6.47 10.47 |12. 70 13.87 | 6.10 | 3.34 | 5.91 | 1.91 11.49 | 6.59 | 87.17 
1903... 2.19 | 1.79 | 1.34 | 3.70 | 0.93 | 5.04 | 8,88 |11.33 | 5.57 | 5.63 | 6.85 |15.08 | 68.338 
1904..., 3.53 | 4.80 | 7.40 | 3.80 | 2.08 | 3.89 | 9.42 [10,23 | 8.19 [10,08 | 7.91 | 8,20 | 74.53 
1905...) 8.33 | 2.03 | 5.38 | 2.77 |10,25 | 2.51 | 6.33 |12. 21 | 8.83 | 9. 82 | 6.55 | 3.18 | 78.19 
Aver?) 4 96 | 2.00 $.15 | 5.08 | 6.60 | 6.40 |10.59 | 8. 84 | 6.73 | 6.54 10.65 | 6.72 | 78. 31 

| 
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TABLE 11.—The number of days on which .01 inch, or more, of rain fell at 
Canévanas, Porto Rico, for each month from August, 1889, to December, 





1905. The averages are for 16 years, 1890 to 1905, inclusive. 
| » 
F . = rs) : . . af ye 
Pte) d/o) el RIS | el s| 8] B | z | $ | 
= - a < a 5 a) < z °o AlAle 
| | | | j 
a Ee See Mane Hermes tel agar. | 16 10; 10 14 eS 
1890...) 22 15 13 12 9 7 18 | 15 16) 11 15] 20 173 
1891...) 18 15 2 8 9 9; 2%| 18 5} 15! 21 21 177 
1892...) 15 5| 9| 17) | 18| 18] 2 20, 2 17| 186 
1893...| 13 23| 9 19; @| 2| 2] 17) 18 wt i 18) 215 
1894. .| 10 9| 9 8 18) 19 17 18 14 16; 29] 20| 187 
1895... 12 7 10 5 15 10; 12 11 13) 19| 17 15| 146 
1896...) 10 0 10 3 15 10/ 20) 2) at) 10) 21 18) 148 
1897...| 11 4 4 5 15 12 17 19} 17 7| 2] 27] 168 
1898...| 16 3 1 5 7 8 2%} 22 16/ 12; 2 21 159 
1899...| 16 10 14 18 8| 22) 26/ 18 19| 22| 2 17 215 
1900...) 27 13 7 18 15| 22) 2| 2] 2] | 23] 26| 246 
1901...) 19 4 20 6 14 3; B 23; 22; 22; 14 22; 222 
1902...) 23 1 17 12 14; 23| 26 14; 18| 11| 2] 21| 200 
1903... 22| 17 17 14 8, 17 2| 22) 14| 17! 19] 28) 212 
1904... | 17 21 26 16 11} 15; 16| 22) 2 2; 18 19 227 
1905...) 20) 22 13 19) 2/| 15| 15) 2) 2 | 2] 20 18| 238 
Total..| 271 171 | 183) 177| 221 | 256 | 336 | 305 | 278| 264) 825 | 322) si0y 
——s 17 11 11 11 14/ 16| 21 19/ 17) 16) 2%] 2| 194 
ages § | | 





TABLE 12.—The dates and the amounts when 2.50 inches, or more, of rain fell within twenty-four hours, at Candévanas, Porto Rico, from August, 
1889, to December, 1905, mnclusive. 








Jan. Feb. Mar. April. May. June, July. Aug. Sept. Oct. Nov, Dec, 
Year. ; : a - - : 
s , Ss =< & = Ss ¥ s - b 4 3s 4 $ s+ |3/¢ 3 + $ — $s = 
eee aig) sia) sig) 92) 2 i819 18) 9 ia) 48) 2 ia) 4 8) 3 
Ins Ins. Ins Ins Ins Ins | Ins. Beas | Ins. Ins Ins. Ins. 
PD ieusvecciesescccheeseenssdusxen S6kcbs05086ernktnaaeeaneaneees ivadaa cbebih)-ceanupesen soe ae 
1890. 16 | 3.10 GHEE Kaa Wp. ~ a grags|*en-|eeeeesfenea|rereeeloenalecenes 31} 3.25 
Re vnvven seein qudesuniipenasWidadnaddeiibes sieges aaa ssefeseeesfeeeefeeeens] 19 | 447 18S | SESH 
DS Ge-bkehen ues cnieens dbehentabetnedntubascebene er 88 1 OGD 1 BB i BSP fenccleseccshsess ee ee Meee ee eccceleccolccccccless cieccese 
I h-64 Gdkh6-00500-0 6000 Kn bees chaduehnneinetan eGheneeiines pagel: cece lesbuleceoes Se eS eee ae aie Sccegelece cloocscclovedeceene 
Pee 6. bib 0stekenscdcseeeedeck expitcwabveceansconued — ere | |e BB 1 B&D fe wc chcccve cies _° ‘ates 
RECENT APP Eee ERO es apse werent! OPM! TY ie, PE Py a ae 4 | ee See cee ee oe | ee eee RE: ee oy 27 | 4.08 14 56 
| s28 «5. 80 
eR. Lone Me ee Me: mn ome Sere MRE. Oe ere OF Bie 309 3. 205 ee ® 
' P 617 | 3.65 $12 | 2.80 2 
1897... AT IL: 2 5 cine Aaudaivedensaeaaaialeal 320 Hr TR ae 30n to on ee 9| 2.70 
7 | 3.20 ia 
scoceneeténas 4 2.60 36 ee eee ee 6 | 2.80 ae SD 3 eee a 
9° 8.308 | se | a.202 
| | o. 2 
1899. . Poe pe, REE Sepa ewe od bis SR RD TS 990 | 5.066 *t [ote 
DEE hi0:cse0 Us ick waa ke ones Vie heneceaneanieaeeaeen 28 6.25 ane --es-| 31 | 3.22 24 | 2.60)... ea 
46 3.457 | } 
Plies Sacedsinwn ag pe tersleceeeeleres|-eeeeel9 7 | 9 Boe is | a2 ST TG A cn sectveed | onedisewens 
5 7 > | | 
PEER Siherdtb unedeunstesennet mitneyiees edeetabauwen BD | WSO favaakeccccs 20 «3.86 122. 3 108 Be yf eee er ee ee eee frescos Be Dee eee ee eee | poodssenad 
1908. . 2 a Hae ee ee 17 | 5.29 vase 19 6.40 
Pnccvsancu<sscousaneghesseiuukeu séasubusdeleaein ieee RN eceeKs a alee PEPE Sa EAE es C1 SO hosed ae ee 
SUE ows v0 cenacecscencdhdbdets soskesnecdackconsaeeanane 26 | 2.53 |.. ae ft ee ee ae ee ee OD FBO hice asec akecccliscesd = Ai ceees 
| j 
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TABLE 13.— The 
Rico, for each month from January, 1896, to July, 1904. ( This atation is 
situated about 500 feet above sea level on the windward side of El Yunque, 


the highest mountain in Porto Rico). The averages are for the 8 years, 
1896 to 1903, inclusive. 
| ; - g : , “ 
Date.) d | 4 | 8 riPePial si sinisz : Bi - 
rSie@ im ie<i(a as [Sle S/S luzlale 
j | | | i | 
1806... 4.564) 8.34 4.17 5.34 10.44 | 7.70 18.36 17.18 12.26 6.54 23.08 11.59 124.54 
1807... 18.16 | 2.87 4.67 13.71 32.89 3.93 10.45 | 7.62 10.91 11.63 15.57 9.77 135, 58 
1898... 681/250 5.27 298 7.62 8.92 18.40 12.57 9.95 20.71 16.83 | 9.27 121.83 
1899... 4.74) 3.07 5.98 16.45 | 6.79 11.17 10.60 13.65 14.93 17.74 29.52 | 4.86 139.55 
1900... 9.69 | 3.17 5.86 23.08 (19.14 18.14 12.23 12.83 12-07 16.88 7.55 6.57 146.71 
1901... 5.57) 1.52 9.47 5.56 17.64 24.64 33.57 7.80 16.78 15.08 18.30 13.083 168, 96 
1902... 12.56 | 0.26 7.69 9.40 19.62 83.30 9.77 7.17 9.70 6.31 12.96 12.01 140,75 
1908. . 3.66 2.34 3.73 | 7.51 10.84 7.47 14.47 11.21) G4l 12.64 10.14 14.19 105.11 
1904... 4,78 | 8.33 11, 23 /11. 85 10.96 | 688 8.51... Reseed pptgeaell na rok pig 
} | 
‘cat 7.59 238 5.67 10.50 15.56 14.41 15.98 11.25 11.56 13.57 16.74 10.16 135,38 
i | 
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‘all, in inchea, at Perla (or Hacienda Perla), Porto TABLE 14.— The number of days on which .01 inch, or more, of rain fell for 
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each month from January, 1896, to July, 1904, at Perla, Porto Rico. 
The averages are for the years 1896 to 1903, inclusive. 


Date. 


1896 .. 
1897... 
1898... 
1899... 
1900... 
1901... 
1902... 
1903... 
1904... 


Aver-2 
ages 4 


| 


g | 
= | = 
21 16 


2 23 
2 13 
7 

14 18 
19 | 23 
22 14 


Mar. 


May. 


Pua 

2 — tb 

s|3 gE 
an. < 

21 | 30 24 
16; 2) 22) 
18| 26 15 | 
30 «30 
25; 30) 26) 
| 2) 21 
2; 19| 21) 
19| 2 22 
et “Miers , 
23 26 | 2 | 


TABLE 15.—The average monthly rainfall, in inches, at a number of places in Porto Rico, based upon records at the U. 8S. 
San Juan, Porto Rico. 





58 c 
ry a 
Stations. se = 3 a 
= = _ S 
os 9 2 = 
V Ad ~ bie a 
North side, 
BEBBGAEE . ccc ccccccccccccccesccsegoccescoccccccocecs 4 4. 38 0. 86+ 2. 68 
DD éhdbe ¢u6d6600606ceeenss 20 pgedenenteoeasesees< 8 5. 01 0. 92¢ 4. 75¢ 
bs bnceccédve coccenéceesrceeggsecés cocececcecess 2 6.45 0.31 2. 
BAYOMOR,. 20.0.0 cc cccccccces,- seer segeccce socceecceess 4 4. 66 0. 76 4.2 
CABUBS 6.666 ce cece cee neee 3 6.2 1.2 2. 17t 
DES anasessesncncsesec cochggeestineses ¢ 14 4.82 1. 87 2. 79° 
SED 6d cbencensecenccaevenss cose ggseeses soececesces 6 3.81 1.59 2. 39+ 
I +6 bd 66.5006 6606006000600000 0000 Ccocnocecoeconece 3 5.) 0. 61 5.80 
TE 24 ne dt dnadut ppedddeudneeds sabberteerdecvene 8 5. QOF) 1. S4f 5. 14t 
nce ébbnen es 66cecteteseceresg§conscece snes 4 6. 76 1. 51¢ 2. 12} 
Be PEs 0656.60 cece eresececcesceageneeseescoccceoss 4 6.12 1.05 5.78 
Dt 2 ické ts nhekbens Ge seequseuese saccedsocecscececs 4 4.38 1.08 5.45 
adn 6b de bGbteees Fob seeverce Sesdnenvececececes 3 4. 22 1.55 7. 21 
td iindeii-esegdasens enaaseenehbebeenes geneueee < 7 8. 02 2. 38t 5. 67+ 
DU ncchéneses 660065 60060000004 900000 cc ccccess 4 5. 15t 0, 99+ 3. 36+ 
DD <i l.. <u cnien cece dednenealanbeesees theenne 3 3. 96t 1, 39+ 3. 64t 
DT «<> sadeginedds cheeeeiehsaocenedepeeeonne 2 3. 45 0. 56 1. 69 
i cp aainsds db encksibe thbeeeed6esesees essences 4 3. 08* 0.45 2. 98t 
Kast side. 
Se sGvadaiue soudendadeuudw 4 4. 487" 0. 85+ 2.63 
BPO. coccceccccecncececceces sedpuwasenebesscese 3 6. 01F 1. 07} 3. O4F 
Di tied hicdudinbesdohs tee debibedeneesessece< 3 6.08} 1 set 2. 94t 
South side. 
rs icebdd obese 6cuddeséedees eesegcenscbequeccecss 4 1, 68* 0.94 0. 87* 
Pe Mentcdecongecctacebecte enceeh etceeesoeceeuveses 8 7. 10 0. 70 0.93 
EE WED: « peccuednc0ssecceseseeeeneenee: ctece 4 0.73) 0.7 2. 65+ 
PRE BOR. occ ccsocccccccecsce cccn geccecescocsccese 2 2.40 0. 1. O1F 
0 re om thabblns pGhbeccubees ceeredee cceeen 7 1.33 0.50 0. 87* 
Santa Isabel ......... - 2 2. 66* 0.34 0.56 
Ween cc nsadoce: 0: ensede cones 3 3. 37t 0. 56+ 2.54 
Weat side. 
SN i550 bhedGd O06 s8 eseeeeeyhhescesctede: cccee 4 3%. 86 0.87 3.11 
errr bac caghaueercoegseqessas 4 2. 72° 0.973 1, 822 
tnt Kits ceghebethesl cbctedb bud Gbedee cectens 3 3.68 0. 92+ 2. 82 
Dc cc gdeuecesencessencnestbeveseoceceocovcce 2 2.22 0.36 2.21 
Mayagtlez ........... ecccccerccccesccccccceccees cece 4 2.62 0.59 2.31 
By CUE s code cccccccccscccccccsgcceccscscccecsces 2 2.31 0. 89 2. 34+ 
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11. 83* 
9. 44* 
11.48 
7. 22 
10. 89 
12.38 
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. 
a 
= =| 
= | — 
co 4 
3 Se 
< D 
16, 89 10. 92* 
4.54 4.30 
3.40 6,62 
11.77 9.78 
5. 93 6. 61+ 
7. 86 7. 06 
10, 20* 7.142 
7.65 5. 36+ 
6, 86* 8.67 
7.06 | 4.21 
9. 41 11.50 
6. 29 7.64 
8.15 7. 48+ 
11. 26 12.29 
7. 66 7.24 
8. 84 9. 84t 
5. 66 14. 89 
4. 87* 9. 70* 
5.15 6, 88* 
9. 06 10. 30 
5.79 8. 05 
6. 67 7.68 
6.00 6.07 
3. 73* 3. 45* 
9. 72 &.14 
3.32 7. OBe 
2.84 6.68 
3.41 5.64 
9. 562 5. 992 
8.18 5,42 
8. 32+ 10. 97+ 
12.86 14.14 
12.18 9. 35* 
6.34 3.71 


= 5 ea 
= ~ } 
d sis 
| 
25 23 28 


24 


Year. 


245 
228 

79 
326 
244 
222 
2y 


258 


Weather Bureau station, 


: 

oS 

2 8 

3. > 

S ° 

& Zz 

11.79 8.79 
6.64 9.58 

11.40 12.92 
8.81 11.27 

10. 74 6. 98 
5.79 10. 80 
6, 782 7. 634 
6. 66+ 6.91 

11, 98* 11. 62 
». 39 10. 26 

10,47 10.71 
6.76 11,48 

10, 60+ 5. 09* 

13. 56 17.97 
7.44 8. 72t 
9, 29+ 7.51¢ 
9. 78 9.96 

14. 262 10.40 


10.14 11. 67 
10, 52 9. 67 
6.75 3.74 
7.90 7. 85* 
5. 95* 4.62 
7. 12 6. 69 
5. 31° 2.694 
5.67 5. 32 
4.27 4. OST 


Notr.—When the number of years used in computing the mean differs from that given in column headed “No. of years”, it is indicated by the notes *, f, 7, f, *, *. 
2 Based on observations for two less than the full number. 


* Based on observations for one less than the full number. 
t Based on observations for two more than the full number. 
* Based on observations for three years less than the full number. 


TABLE 16.— The greatest daily rainfalls, in inches, for each month during the years 1899-1905, reapectively 





+ Based on observations for one more than the full number. 
* The rainfall for May, 1902, is believed to be much above the true average. 
4 Based on observations for four years less than the full number. 
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TABLE 16.— The greatest daily rainfalls, in inches—Continued. 
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Year and station. 
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TABLE 16.— The greatest daily rainfalls, in inches—Continued. 
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TABLE 16.—The greatest daily rainfalls, in inches—Continued. 





» a : , 
s be | 4 , £ ry 
. 4 = ht = Pp) 
Year and station. a $ a ei ; 7 8 2 8 S 
: E E : B. g cS 5 = 3 : $ 
3 . | & = = 4 = < ? S Zz & 
1905. 
North side—Continued. 
nd cnaee unesns ttisher adeakes deen +o hecdiwaeilies 1.02 0.50 1,36 0.35 1,00 2. 00 | 4. 30 1.30 2. 30 1. 40 0. 80 2. 00 
I i640 an 440000 Us 00de-ahdanenvecasenet end Reheat 2.53 0.23 2.10 0.51 3.85 0.95 2.00 1, 90 3.10 1,60 1.31 0, 45 
CAPO 2.0. cc cc crccccccccccccccccccnccecsesscccessesssccs cece leccscccccals cscs cscs sfoccccesecsleccccccecclsccescccccleecscesestlececcccccsloccccscces| eecececss 2.71 1, 39 0.48 
a i eee eee Soe 2.50 Gee lecscanceas 0.40 0. 86 0.35 3.18 | 1,86 1,42 4. 10 1,72 0.64 
a 1. 00 0. 52 0. 40 0. 64 0.90 0. 85 1,00 0. 70 0. 90 2.80 0.88 
Isabela : sa Suceeecceess 1.00 0. 60 1.50 0.70 1.83 0.83 0.48 1,10 1.56 1,25 B.D Ie cesdcoese 
INL 5. 06 dw (ankineds dene ep Neae 0.58 1.538 1.47 1.00 2.15 3. 00 1,50 1,24 Moe is nsncpuak letiws ayes drncnneaeces 
PROM . nn cc cccccsccvcccccesccccrseesecesesveces 2.97 0.36 1. 58 1, 26 0.75 1.70 1.00 0. 93 2.05 2. 30 4.46 0,84 
Morovis...... 1,40 0.80 1. 10 1.10 B. BB biceve cageelndese one ROP Istcceevier 1,70 Be Ge |. coccascec 
San Juan Sadakinas tithe cbih deeb sanders 2. 29 0. 72 1. 01 0. 53 1. 37 0.78 3.01 1. 80 2.90 2.78 1. 97 0.91 
San Lorenzo ssi nas dbp SOs aoe ‘ hone 0. 71 0. 40 1.90 0. 87 4.00 1. 50 5.70 1.70 2.70 8.94 3. 50 0. 69 
San Salvader. s06e 04+ cee0e 2. 00 0. 75 1. 33 3.04 0. 71 2.70 0. 4 1.70 1. 70 2.96 1, 46 0. 64 
East side | 
Fajardo........ 00 056640650000 6066408 . 1.95 0.63 1.45 0. 50 3. 38 0,80 1.05 3. 38 1,60 3.67 1.90 0.85 
Humacao........ eTTTTT tT seua heath ca 0. 92 0. 40 0.80 0. 80 2. 20 0. 80 1.50 3. 20 6.15 2.95 5. 27 1. 23 
Maunabeo .... jceibeweassaneneen or : , 0.70 0.60 2.10 1. 00 3.10 2. 22 1.00 1, 67 2. 04 4.70 1.78 1,01 
South side 
BARES 00 oc cscccecescaces ae , 0. 49 0. 22 1. 40 1.06 0. 47 5. 96 2.90 1. 26 3. 54 3. 63 1. 89 0.76 
Coamo ....... ackesenbeehbeaeeaks é 0.35 1. 68 1.50 Rider bidt-ccusadbiocsbanenes 1.70 2.50 DM Relacis skenehece - advase 
CIE «nc cctcccsccesccsccasccenccces aie 0. 60 0. 20 1.10 1. 70 0. 98 3. 07 2.05 0.85 2. 09 3. 24 1. 24 0. 83 
Juana Diaz. oeasweas nitenitnladawks es aed ies r. . 2. 00 1.16 0. 66 4.15 2.11 2. 30 1. 66 5. 30 1. 73 2.07 
cracks a. euans veeans jude base scend ved Maca’ 0. 05 | ae ivexdées a Cian fesccecancelsecadccassietevetniss 2. 08 | 1.77 1. 42 0. 67 0. 36 
SD I des 06 6006 okdweenzeren chins ane ce . as heen 1. 06 0. 20 0.95 1.56 .00 8. 20 2. 50 0. 87 2.19 3. 50 1.54 0. 48 
BBs coccccce sinecedagesenedene és esen ‘ 0.44 0.45 0. 76 2. 32 1. 57 Ro SP hn cccs coccthecnsenscseieeccenscécledudannbestsanecssedelss Shaken 
West side 
Coloso. .. aceekes seeen joka ares sees ientboedl éseeh | 1.43 1. 41 0. 76 1. 66 1. 83 1.64 2.40 1.12 2.19 3.79 06 
Las Marias...... icsntndkcicee aban wes : ischenwedl daauk pe 1. 70 2. 20 1. 37 1. 52 2. 64 1, 68 3. 60 2. 06 2. 40 2.90 0,54 
EN ncccuescvececeseseccosas — See 1. 01 0. 75 2. 20 1. 50 2. 95 1.70 1. 48 2. 42 1. 64 2. 29 1. 33 1. 01 
PE NED Kinsctcnunnnesecse ddedneus ecetbaeenaneseunieaee 0.70 0.80 0.90 1,84 1, 32 2.50 0. 60 1, 28 2. 50 4. 00 1.70 0. 70 
Note: Letters indicate the number of days missing; for example, * represents one day, » two days, ete. 
* Estimated. + 7.30 inches measured; 4 inches additional estimated. } Incomplete. 


TABLE 17.— The average wind movement, in miles, for each hour of 75th meridian time at San Juan, Porto Rico. The means for January to June, inclusive, 
are based upon a five-year record, January, 1899, to June, 1903; but those from July to December, inclusive, on a four-year record, July, 1899, to 
December, (2. The yearly means are based upon a four-year record, 1899 to 1902. Data taken from records of United States Weather Bureau. 
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January.... 7.4 7.3 7.1 7.2 7.2 7.5 | 7.3 7.9 9<8) 11.6 13.2, 14,1 8 5 11.7 . 0.0 9.0) 8&6 8.3) 8.0 5 
February. 7.0; 65) 62) 63! 63) 63) 65! 7.1) 9.6) 128.1 13. 6 14.3 15.1 | 15.3 | 15.3 | 14.8 | 14.0) 12,2 | 10.4) 95) 8&5) 7.7 7.0) 7.0 10.0 
March.. 7.8 7.6 7.6) 7.2 69) 68) 68) 838! 11.1 | 13.4 14.9 15.7 16.4 16.4 16.0 | 15.3) 14.5 12.9) 11.7 10.7, 10.0) 9.0 8.5 8.0 12.0 
April... 6.4 §.8 | 5.7 4.5 5.6 5.6) 5.8 7.2; 99) 12.2 13.7, 15.0 15.8 | 15.9 | 15.6 14.9) 13.9/122,10.6 96) 86) 8.0 7.6) 6.9 9.9 
May.. 6.5; 5.3 49/ 48) 48) 47) 62) 68) 94)! 114 13. 2 13.7 14.5) 14.4) 13.5) 12.7) 11.9) 10.4) 91) 81) 7.2) 65 6.2) 5.7 8.8 
June ...... 7.1 6.7 6.4 5.9 5.8) 5.6) 64) 91/121) 14.1 15.3! 15.9 16.2 | 15.7 15.1 14.1 183) 11.7/ 10.7) 94 88) 8.6 8.1 7.1 10.4 
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September.. 60 5.8 5.6 5.5 5.7, 5.6) 62) 7.2) 10.0) 12.2 13.4 13.9 14.2 | 14.2) 13.5) 129/)120/106/; 93 84 7.9 7.0 6.9 6.4 9.2 
October ...., 49 49 46/45 43) 41) 44/ 5.1) 68) 84 10.4 11.6 12,2 | 122) 11.2 10.2; 9.2) 8&2) 7.4) 66) 58) 5.4 5.6 | 4.9 7.2 
November... 62 6.0 63 6.0 56 54 54 6.1 8.4 10.6 11.8 12.8 13.6 | 13.7 | 13.4 | 12.6 | 11.4) 10.2/ 95) 8&7) 84) 7.8 7.1 6.4 | 8.9 
December.. 7.2 7.2) 7.2) 720); 68) @7) €&6 7.2 O98 11.5 12.7 13.3 14.0 | 14.0) 13.7 | 183 | 12.4/ 11.2) 10.2; 95) 84) 7.7 7.6 7.2 9.6 
Year... 6.7 6.4 6.2) 60 5.9) 59) 62 7.6 10.0 12.1 13.5 14.2 14.8 | 14.7 14.3 | 13.6 | 12.8) 11.4/103, 94, 86) 8.0 7.9 7.1 9.7 


TABLE 18.--Number of thunderstorms recorded at San Juan, Porto Rico, in TAanur 19.— The name, location, and relative size of the principal waterfalls 


each month during the years 1899 to 1905, mclusive. in Porto Rico. 
-_— * | | | q 
. gizietitibisis ~ > lw Time Amount 
Teme. Sis (SBi S/S ia) 2) 18/5] s | Annual Height | Distance | Volume | required | of dis- | Avail- 
aol feeoall hadi Fe Real halt ell Bal nl al eal ae Name of fall, River, where | of fall, ain n9 neti een \hy floater, charge, | able 
or ‘salto,’ located. in _ = ope to make | in liters) horse- 
eee cocmacee OT OF Ol Bi Bi Bt.6i Fiero See 16 | meters. | meters. | meters run,in| per power, 
1900....... 0] o| o| 4/ 4] 4] 9! 8] 71/1 8] © 50 ~ * | seconds, | second. 
 elaetate 0}; 0] oO} 1/11/18] 7] 8| 7] a1] 2] 1 61 mee 
1902. 1; ©; O| 1/14] 9] 8] 6) 7 5) 4 2 
Sa 0 0 0 6 4 10 8 0 B 9 3 2 65 Comerio..... La Plata ...... 60.0 | FO. @ fecevesecsslevses sconce 2,760 | 1,692 
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TABLE 20.—Data relative to the principal rivers of Porto Rico. 
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A NEW FORM OF PRECISION BAROGRAPH. 


By ©. F. Marvey, Professor of Meteorology, U. S. Weather Bureau. Dated June 20, 1906. 


Modern instrumental meteorology owes a distinct debt of 
obligation to Monsieur Jules Richard and his predecessors, 
the firm of Richard Freres, for their inventions of many forms 
of recording meteorological instruments. More than twenty 
years ago they put on the market simple and reliable forms of 
barographs and thermographs, at a time when simple and 
practical instruments of this kind for ordinary observatory 
use were scarcely known. These are now extensively used 
everywhere, and, in the meantime, have been followed by 
many other ingenious instruments. 

Their latest accomplishment is a new type of the aneroid 
barograph in which the pressure of the air is balanced against 
a massive weight. The following translation of their own des- 
cription of the instrument, which is shown imperfectly in fig. 
1, fully explains its construction. 

BAROMETRE A POIDS. 
The weighted aneroid barometer. 


This recording barometer of precision and great sensitiveness is based 
upon the aneroid principle, that is to say, upon exhausted chambers 
compensated for temperature. The chambers, or cells, are separately 
exhausted and do not contain any spring within. They are screwed 
together, one above the other, and the one on top is provided with a 
massive ring fixed to a metallic frame which is secured to the case at its 
extremities, and at the same time sustains the recording system in such 
a manner that any yielding due to the pull of the weight can have no 
effect on the barometric trace. 

The mass required to counterpoise the air pressure on one of the baro- 
metric chambers weighs 126 kilograms, and as the cells are joined 
together ‘“‘in tandem” the same weight suffices to counterpoise all. 

In the ordinary aneroid barometer the only element lacking stability 
is the spring. All the errors come from this source, for, with time and 
changes of temperature, its elasticity undergoes modification; it weakens 
little by little, and the barometer tends to rise, especially in the first 
days of its construction. By replacing the spring by a weight, one 
obtains an instrument which conserves its zero point and becomes a veri- 
table standard, easy to transport, which is not true for the mercurial 
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barometer. To transport the weighted aneroid it is necessary only to 
unhook the weight, which can be replaced at destination without any 
difficulty. 

Another advantage in the weighted aneroid is that it registers equally 
seismic shocks, as well as the slow variations of the intensity of gravity 
accompanying the phenomena of tides. By comparing the curves of 
a weighted aneroid with those of a spring aneroid at the same place and 
regulated in the same manner, one may find in the differences some indi- 
cations of the variations in the intensity of gravity. 

Seismic shocks are generally so instantaneous and so feeble that they 
pass unperceived. The weighted aneroid records the precise hour at 
which they occur and, in part, their intensity, without the need of special 
apparatus for this purpose, such as seismographs, which are so rarely 
called upon to perform their function in our locality that they are almost 
always not in operation. 

The weighted aneroid is made in two models. The one represented in 
the cut herewith gives a deviation on the paper of 3 millimeters per 
millimeter of the mercurial barometer, and is provided with a cylinder 
of 125 millimeters diameter making one revolution per week. The sec- 
ond model is much more sensitive, that is, 10 millimeters it may be, or 
20 millimeters, per millimeter of mercury, and has a cylinder 303 milli- 
meters in diameter making one rotation per day. In an instrument of 
great sensibility it frequently happens that the pen passes beyond the 
margins of the record sheet, whereupon it becomes necessary to return 
the pen to the middle of the sheet in order to avoid interruption of the 
record. Generally this may be accomplished by hand, by operating a 
button for this purpose, but a model is made where this operation is 
effected automatically by the aid of an electric motor. 





Fie. 1.—Weighted aneroid barograph. (Richard.) 

The instrument thus described embodies a distinctly new 
departure in aneroid construction, and probably attains in- 
creased accuracy and constancy in barographs of this form. 
The writer is hardly prepared to admit, however, that variations 
in gravity can be satisfactorily shown by this instrument, or 
that “the only element lacking stability in aneroid barometers 
of the ordinary construction is the spring ”. 

In discussing the irregular movements exhibited by aneroids 
the following statements were made by the writer in a previous 
publication:' 

It seemed to me that the real seat of the greater part, if not all of the 


Monthly Weather Review, September, 1898. Vol. XXVI, p.410. 





PO — 





oO « 


Jury, 1906. 


after effect, or creeping, is in the corrugated aneroid vacuum boxes 
themselves, as distinguished from the tempered steel springs that are 
employed to keep the box from collapsing under the pressure of the air. 
This conviction was forced upon my mind after reading Mr. Whymper’s 
valuable paper on the errors of the aneroid, and in 1892 I made the fol- 
lowing simple experiment, which greatly confirmed this supposition: 
The vacuum box of an old aneroid was removed, and a heavy weight (a 
trifle over fifty pounds was required) was applied cirectly to the steel 
spring, thereby straining it as nearly as possible to the same extent as 
did the air pressure exerted through the medium of the corrugated 
vacuum box. Any desired changes in the position of the index were 
made by appropriate changes in the weight. No after effect comparable 
in magnitude with that exhibited by ordinary aneroids was ever observed. 
In other words, this tempered steel spring behaved to all intents and 
purposes as if it were a perfectly elastic body. Readings of the pressure 
scale could be made corresponding to about 0.005 of an inch on the 
barometer. A careful or full investigation was not attempted. I believe, 
nevertheless, that the tempered steel springs employed in all aneroids 
are, or may easily be made to be, highly trustworthy. On the other hand, 
the process of constructing the vacuum boxes is well calculated to de- 
velop therein irregular and imperfect elastic properties in the highest 
degree. The top and bottom surfaces are each formed of a thin circular 
sheet of metal, with a narrow rim bent up around the edge. In order to 
give flexibility, several concentric corrugations are formed over quite 
the whole face of the disk. The crimping and bending operations nec- 
essary in the manufacture of these corrugated disks have a marked 
effect upon the elastic qualities of the metal, which, to make matters 
worse, is generally of brass, german silver, or some similar alloy well 
known to be only imperfectly elastic under the most favorable condi- 
tions. The metal must originally be, more or less, in a soft and annealed 
condition in order to withstand the corrugating and bending operations. 
Those portions which are stretched and compressed by the process be- 
come stiffer and more elastic, and a most complex and irregular system 
of internal stresses and strains exists within the finished disk. The 
arrangement of molecules is undoubtedly a highly unstable one, and it 
is not surprising that large, discontinuous, and unexpected changes take 
place in the readings of the finished instrument. 


A careful examination of the theory of the weighted ane- 
roid will show that the massive weight does not counterpoise 
all the air pressure upon the vacuum chambers. These latter, 
of themselves, offer an additional elastic reaction which in- 
creases in amount with greater distension and diminishes as 
the chambers close together. The fixed, invariable, weight of 
the suspended mass can exactly counterpoise the air pressure 
on the cells for only one particular barometric pressure. A 
greater pressure will lift the weight and a lower pressure 
would permit it to fall by an indefinite amount, if the elastic 
restraint of the chambers themselves, or some equivalent effect,’ 
does not operate to counterbalance the excess or deficit in 
pressure and thus establish a system which is in stable equi- 
librium. 

We find, therefore, that in this weighted aneroid the real 
variations in air pressure are measured and registered entirely 
by the elastic reactions and deformations going on in the 
material of the vacuum chambers themselves. It is quite cer- 
tain that the elastic properties of the chambers can not be so 
nearly perfect as those of finely tempered steel springs, and 
the writer is compelled to conclude that the barometric records 
by means of the weighted aneroids will still be found subject 
to appreciable, if not serious, errors of the kind so character- 
istic of all aneroids yet employed. 


SNOW ROLLERS. 


By Mr. Witson A, BentLey. Dated Jericho, Vt., June 26 and July 5, 1906. 


During the night of January 18, 1906, there occurred at 
and in the vicinity of Jericho, Vt., the very interesting and 
somewhat rare phenomenon of the formation by wind action 
of vast numbers of snowballs, or snow “rolls” or “rollers”. 
A brief account of them, and of the weather conditions that 
prevailed before and while they were being formed, may pos- 
sibly be of interest to the readers of the Weatuer Review. 

About five inches of very light, fluffy snow fell during the 


7An automatic variation of the area upon which the air pressure is 
operative would be perhaps an ideal way to attain the desired end pro- 
vided no frictions or elastic reactions were involved, but nothing of this 
character is comprised in the present instrument. 
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twenty-four hours immediately preceding the phenomenon. 
During this time the temperature ranged from 14° to 22° F. 
But during the night of the 18th, when the snow rolls were 
formed, the temperature slowly rose from 24° to 34° F., and 
the lower wind shifted from westerly to southerly points and 
blew at times in a very strong but intermittent and peculiar 
gust-like manner. The snow rolls were formed during the 
latter part of the night, after the rise to 34° was accomplished. 
This rise in temperature operated to cause a slight superficial 
melting of the upper layers of the snow and to make it slightly 
damp, so that the individual snow crystals tended to cling to 
one another. 

So far as the writer was able to observe, and to learn from 
others in adjoining towns, the phenomenon occurred only over 
a quite limited and narrow strip of foothill country perhaps 
one mile wide, lying alongside and parallel to, but at a little 
distance from, the western side of the Green Mountains. The 
winds that produced the phenomenon blew across the valleys 
and foothills rather than parallel to their greater length. 
The topography of the region in question is such as to cause 
the winds that reach the valleys, or at least some of them, to 
flow or pour downward into them in descending order from 
foothills of considerable height. 

In many cases the gusts of wind evidently had a strong de- 
scending motion, such as just described, for they actually 
scooped up considerable masses of the light, damp, fluffy snow 
and formed it into ridges or hollow snow arches, and rolled 
many of these up into snow rolls of various sizes. 

The forms and structures of the snow rolls were such as to 
indicate that, at least in many cases, the wind that scooped up 
the fluffy snow masses into ridges or open arches, got in behind 
such ridges and arches (which may be termed “ cores”) and 
blew them over upon themselves or upon the snow directly in 
front and to the leeward of them, thereby imparting both 
rotary and forward motions to the snow core ridges or arches, 
blowing and rolling them along in this manner for some dis- 
tance. Fresh layers of damp surface snow collected upon 
them as they rolled along upon the surface of the snow, and 
operated rapidly to increase their size and specific gravity. 
Eventually the rolls became so large and heavy that the winds 
were unable to roll them farther and they came to rest. Vari- 
ations in exposure to winds and surface topography operated 
to cause some rolls to be blown along much farther than were 
others, hence some became of much greater size and weight 
than others. The individual snow rolls varied in size one 
with another, from tiny rolls but a few inches in diameter 
to huge ones 18 by 24 inches insize. In most cases the diame- 
ters of the rolls were much less than were their lengths. 

Perhaps the most interesting rolls thus scooped up and 
modeled by wind action were those whose “cores” were of an 
open, hollow character. Such came into existence in the form 
of hollow snow arches, as previously described, and were so 
substantial, or were rolled along so gently by the winds, that 
their hollow cores were preserved intact, i. e., were not filled 
in as a result of collapse or of their rotary experiences. Figs. 
1 and 2 show snow rolls of this character. 

Unfortunately, the day following the formation of the snow 
rolls was a dark, cloudy day, unfavorable for photographic 
work, hence our original photographs of the snow rolls failed 
to show them with sufficient plainness, and it became neces- 
sary to increase their sharpness by recopying so as to produce 
extreme contrast effects. This explains why the trees, etc., 
show up so very darkly in these photographic prints. 


The wind came from the right-hand side of these figs. 1 and 
2. They show the paths of some of the rollers, and their 
beginnings on the right-hand side. The accumulation of snow 
occurring on the right-hand, or windward, side of each roller 
was, I am certain, not blown there from a distance by the wind, 





326 MONTHLY WEATHER REVIEW. 


but is, in each case, a partly detached layer of snow, that ad- 
hered to and was partly lifted up by the roll while that was 
revolving, but that settled back to earth at a later time, owing 
to the continuation of the process of partial melting that was 
going on at a temperature of 34° to 36° F. In case the roller 
had undergone another revolution such windward layer would 
doubtless have gone with it, and been incorporated within the 
mass. Many of the rollers formed on a practically level sur- 
face, and some were actually rolled up a slight incline. 











Fie. 2.—Snow rollers at Jericho. Vt. 


SNOW ROLLERS AT MOUNT PLEASANT, MICH. 
By Prof. R. D. Catxtxs. Dated Central State Normal School, Mount Pleasant, Mich., 


June 27, 1906. 
On the evening of January 17 [1906], the wind at Mount 
Pleasant, Mich., was northeast, and a light flaky snow was fall- 
ing. During the night the wind backed through north and 
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northwest to the southwest. In the morning we found that at 
the northwest corner of the Normal School Building snow- 
balls, or snow rolls, to the number of fifty or seventy-five had 
been formed. They varied in size from three inches in diame- 
ter to twelve inches. They were rolls of snow rather than snow- 
balls, for most of them had square ends. They were spiral in 
structure when viewed from the end. Behind each roll was 
a path where the snow had been taken up, and the depth 
of snow removed from this path corresponded very closely to 
the thickness of the layers forming the roll. These paths be- 
came narrower as the corner of the building was approached, 
where they all disappeared, as indicated in the diagram, fig. 1. 
The rolls were very light and would hardly hold together 
sufficiently to preserve their shape when lifted. Some boys 
from the country on the same morning reported similar balls 
two feet in diameter. The wind has a long, unobstructed 
sweep from the southwest. There were no tracks of children 
about the balls, and there can be no doubt that they were wind- 
formed. Can you give me any more information concerning the 
origin of such balls or rolls? Just why, and how, do they start? 














Ss 


Fia. 1.—Paths of snow rollers at Mount Pleasant, Mich. 








Note.—The initial step in the formation of snow rolls seems 
not yet to have been observed. They appear generally to be 
formed at nighttime, or in the very early morning, and the 
diagram by Professor Calkins suggests that they are formed 
by or among the eddies in the strong wind at the corner of a 
building or other obstacle. 

We note that in the Meteorologische Zeitschrift, May, 1895, 
p. 198, Prof. K. R. Koch, of Stuttgart, mentions three ways in 
which snow becomes hardened after it has fallen: 

1. A warm snowfall is followed by cold west winds that 
favor compression, the wind in descending gusts forcing or 
pressing it into a hard, solid mass. 

2. Hard surfaces are formed by melting and freezing and 
become hard enough to support the mountain climbers in the 
Alps and Black Forest. 

3. In March and April in the mountains, before thawing 
weather begins, the insolation is powerful, and snow crystals 
exposed in the sunshine are evaporated and the vapor is ac- 
tually recrystalized; thus very large crystals are formed and 
the layers of snow become quite solid; it is not impossible 
that large nuclei may thus be formed.—C. 4A. 

MONTHLY REVIEW OF THE PROGRESS OF CLIMA- 
TOLOGY THROUGHOUT THE WORLD. 


By ©. Firzuven Tatman, U. 8S. Weather Bureau. 
THE ASIATIC RAILROADS AND THE PROGRESS OF METEOROLOGY. 


This is emphatically an era of railroad building throughout 
Asia. It may be but a few years before we witness in Asia a 
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sort of parallel to the most impressive geographical event of 
last year, which I take to have been the journey of the mem- 
bers of the British Association, by rail, from Capetown to the 
Zambesi. One of these days the same body will assemble in 
the Indian Empire, journey over the railroads now existing 
to Darjiling, and there board a specially chartered train of 
the “ Trans-Tibetan” or the ‘Asia Central” for some point 
or other in the Chinese Delta. 

Then, perhaps, we shall have, from the entertaining pen of 
Dr. Hugh Robert Mill, “ Central Asia as seen by a meteorolo- 
gist’, illustrated with photographs of the meteorological ob- 
servatories of Lassa (central office of the Pontifical Tibetan 
Weather Service) and Singan-fu.' 

While statesmen are concerned with the political advantages 
to be derived from the new iron highways into the Asiatic in- 
terior, and while the commercial world is counting the material 
gains sure to accrue from the opening of new countries to 
trade, the meteorologist may be pardoned for indulging in a 
little jubilation on his own account, as he beholds the region 
over which the phenomena of the atmospheric circulation as- 
sume grander proportions than anywhere else upon the globe 
brought more and more fully within the field of his observa- 
tion. The time can not be far distant, unless wholly im- 
probable circumstances should check the present tide of pro- 
gress in the eastern world, when the scant and hasty meteor- 
ological gleanings of the geographical explorer will give place 
to data regularly supplied by well equipped observatories and 
flashed over the earth by wire (or wireless) for the benefit of 
the weather forecaster. 

It is significant of the importance which forecasters, no less 
than climatologists, attach to the meteorology of Asia, as a 
preponderating factor in the meteorology of the Northern 
Hemisphere, that the Indian Meteorological Department has 
recently arranged to receive daily telegraphic reports from 
six Russian stations in Siberia, and that the United States 
Weather Bureau is even now negotiating with the Russian 
service for reports from the same region. The stations from 
which these reports will come lie to the north and west of the 
mean position of the great central Asian winter “ high ’—the 
area of greatest pressure observed upon the earth—whether 
we accept its location as shown on Buchan’s charts, the more 
southerly position in the Russian Climatological Atlas, or the 
extreme westerly position” indicated by certain recent investi- 
gations. 

While the indications of these outlying stations may suffice 
to give us a general notion of the pressure fluctuations from 
day to day, the absolute value of the pressure in this all- 
important anticyclone must remain a matter of considerable 
uncertainty until new stations are established, at known ele- 
vations, in the very heart of Asia. With the development of 
railroads in this region, the establishment of the desired sta- 
tions will be a matter of easy accomplishment. Besides mak- 
ing the region easy of access to European observers, the 
building of railroads will entail leveling operations supplying 
the precise altitude data required for the reduction of the 
pressure to sea level. 

Of the many railroad projects now on foot in Asia the one 
that appears to promise most for meteorology contemplates 
the building of a line up the Irtysh Valley from some point on 
the Trans-Siberian Railway to the Chinese town of Chuguchak, 
within the borders of Sungaria. This is the route by which 
the Russians are now planning to open Mongolia to their 
commerce, in lieu of the road which they proposed building 


‘Cf. Doctor Mill's delightful chat, ‘‘South Africa as seen by a meteor- 
ologist”, in Quarterly Journal of the Royal Meteorological Society, 
July, 1906. 

2 With a center near Turfan, longitude 89° east, latitude 43° north, in 
Chinese Turkestan. See Comptes Rendus Acad. des Sciences, Paris, t. 
CXXVIII, No. 3 (January 16, 1899), p. 154. 
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over the old caravan route from Irkutsk to Peking, via Urga, 
and which was abandoned because of the political results of 
the Russo-Japanese war. Of but little less importance is the 
proposed railway across the Kirghiz steppe to Tashkent. 

Many circumstances denote the beginning of a new and 
hopeful era in the meteorological exploration of Asia, but 
space permits us to mention only two—the abandonment by 
the Tibetans of the policy which excluded foreigners from 
their territory (the happy result of the British Mission of 
1904), and the recent awakening of China to the advantages of 
western institutions, especially railroads and telegraphs; of 
the latter, China now has some 15,000 miles in operation. 

The Anglo-Chinese treaty regarding Tibet, signed April 23, 
1906, opens certain trade marts in Tibet to the commerce of 
India, authorizes the Indian government to connect these 
places with India by telegraph, and grants to the British 
preference in the matter of railway concessions. 

DOCTOR KOSTLIVY ON THE CLIMATE OF BEIRUT. 

Regierungsrat Stanislav Kostlivy, the veteran vice-director 
of the Austrian Centralanstalt fur Meteorologie, who died 
October 7, 1905, left behind him, in the press, an elaborate 
and beautiful discussion of the meteorological observations at 
the Syrian Protestant College, Beirut, for the twenty-five years, 
1876-1900. This monograph is an excellent example of the 
painstaking methods of the Austrian climatologists, and is 
commended to the attention of anyone who contemplates writ- 
ing an extensive discussion of the climate of a single station 
or small region. Beirut is one of the very few places in the 
Turkish Empire having a long unbroken meteorological rec- 
ord. The observations at the Syrian Protestant College, which 
is a purely American institution, have been published in exr- 
tenso in the Jahrbucher of the K. k. Centralanstalt far Mete- 
orologie, Vienna, since 1876. 

Among the interesting facts brought out in the present dis- 
cussion we notice that snow has never fallen in Beirut, though 
it sometimes falls on the nearby Lebanon and is not of very 
uncommon occurrence at Jerusalem, 150 miles farther south. 

AUSTRALIAN HEAT VERSUS WHITE LABOR. 

In the course of his Lake Eyre expedition of 1901-2, Dr. 
J. W. Gregory, of the University of Glasgow, was much im- 
pressed with the immunity with which white men pursue the 
most laborious occupations under the blazing sun of the Aus- 
tralian “back of beyond”. His picture of the conditions of 
white labor in this part of the world is a genuine contribution 
to “anthropoclimatology ”:* 


At Jibuti, in eastern tropical Africa, ten minutes’ midday exposure 
without a hat is said to be inevitably fatal. But in Central Australia 
even newcomers like ourselves could go about hatless for longer periods 
without feeling any ill effects. Weexpected to find everyone hating the 
heat and devoting their utmost ingenuity to combat it. As the “ terai” 
hats of tropical Africa and India are made of two layers, we expected to 
find at least a three-storied variety in use around Lake Eyre. Green 
umbrellas we thought would be man’s constant companions, and after 
Sturt’s experiences we should not have been surprised to find advertise- 
ments of inks guaranteed to remain liquid through a Central Australian 
summer, and pencils of plutonic graphite recommended for use in the 
Lake Eyre basin. (I have been seriously assured that Sturt could not 
keep a diary through the hot weather, as the heat softened the lead in 
his pencils.) But, on the contrary, the residents adopt no special pre- 
cautions against heat. Our efforts to buy a sun umbrella were in vain; 
one storekeeper assured me that they were rarely used north of Adelaide. 
Houses are built of corrugated iron and not one in a dozen condescends 
toa veranda. * * * 

But in spite of the heat the people looked extremely well. The chil- 
dren were hardier and less anemic than those at Adelaide. Doctor Ken- 
nedy assured me that there is no illness in the district, and that his post 
would be a sinecure were it not for ophthalmia and other ailments of the 
eyes. To my surprise we found men working in the open air at severe 
manual labor without adopting any precautions or special clothes. 
Simple slouch felt, or thin straw hats are generally worn, and our cook 


’Kostlivy, Stanislav. Untersuchungen iiber die klimatischen Verhiilt- 
nisse von Beirut, Syrien. Prag, 1905. 

‘Gregory, J. W. The dead heart of Australia; a journey around Lake 
Eyre in the summer of 1901-2... London, 1906. 
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defied the sun in a black hard felt ‘‘bowler'’; yet notwithstanding the 
neglect of ordinary tropical precautions everyone looked in the best of 
health. The men are bronzed and tanned; but one is glad to miss the 
sallow complexions and wan faces that Europeans show in tropical Afri- 
can coast towns. 

The tolerance of heat shown in this part of Australia certainly sup- 
ports Sambon’s theory in regard to acclimatization. Sambon holds that 
there is nothing to prevent Europeans living and working as well as any 
black race in the hottest of tropical localities. He maintains that the 
supposed unsuitability of the Tropics for European settlement is due to 
disease and not to climate, and that as the special tropical diseases are 
due to germs, they may be cured or prevented when the life histories of 
the germs are known. 


Of course the climate of subtropical Australia, with its ex- 
ceedingly low humidity (in the interior) and its wide annual 
range of temperature, is quite unlike that of those regions, 
such as West Africa and the Philippines, which have been espe- 
cially under discussion in the recent voluminous literature for 
and against white colonization of the Tropics. It should be 
compared, rather, with the southwestern United States or 
northern Argentina, in which Europeans seem to thrive no 
less than in Australia. However, the problem of acclima- 
tization is so important and is, moreover, so far from a satis- 
factory solution that all observations bearing upon it must 
command attention. In the present stage of investigation 
the difficulty seems to be to extricate the immediate effects 
of meteorological conditions upon man from those indirect 
influences which are exerted through the medium of disease 
germs, the latter finding some climates more favorable to 
their development than others. Doctor Sambon is one of 
those who hold that climate per se plays but an insignificant 
part in determining the health of our race.* 


DOCTOR HELLMANN’S “PRECIPITATION IN THE NORTH GERMAN RIVER 
BASINS ”’. ® 


The scope of this work is not fully indicated by its title. 
Among North German rivers Doctor Hellmann includes all the 
streams of Germany that discharge their waters into the Baltic 
and North seas. Consequently only one important river sys- 
tem of Germany, that of the Danube, is excluded from consid- 
eration in this treatise. 

In three massive volumes the author has gathered together 
all material regarding the rainfall of the German river basins, 
with the exception above noted, available down to the close of 
1890, the year in which this great work was begun. In the 
case of rivers that take their rise outside of Germany, the ter- 
ritory considered includes all the upper basin of the river, 
from its source; consequently a great wealth of data for Rus- 
sia, Austria-Hungary, Switzerland, France, and Belgium is 
here presented, so that this work constitutes by far the most 
extensive compilation of rainfall statistics ever made. The 
total number of stations represented in the tables is 3983, of 
which 2220 lie within the German Empire.’ 

The data tabulated comprise, for all or a part of the stations: 
Monthly and annual rainfall for each year of observation; 
greatest daily rainfall in each month; number of days with a 
measurable amount of rain; number of days with more than 
0.2 mm.; number of days with snow; dates of first and last 
snowfall; number of days with sleet and hail. 


‘See his paper, ‘‘ Acclimatization of Europeans in tropical lands”*’, in 
the Geographical Journal, December, 1898, p. 589, and the interesting 
discussion thereon. See also C. Abbe in *‘ Liberia’’ 1892, Bulletin No. 1, 
pp. 34-40, American Colonization Society, November, 1892, «‘ Climate and 
Health in Liberia”. 

*Hellmann, G. Die Niederschlige in den norddeutschen Stromge- 
bieten. Berlin. 1906. 3 vols. 

™The most extensive works of this character heretofore published are 
Wild's ‘*‘ Regenverhiltnisse des Russischen Reiches ’’ and Eliot's ‘‘ Rain- 
fall of India’. The former comprises results from 451 stations; the 


latter, 456. Schott’s rainfall tables for the United States include some 
1200 stations, but give the records in much less detail than do the works 
above named. Supan’s “‘ Verteilung des Niederschlags’’, with 1223 sta- 
tions, is a collection of normals only. 
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The average length of a record is seven and one-half 
years. The following stations, within the region under dis- 
cussion, have records of fifty years or more (to and including 
1890): 

In Germany.—Konigsberg, 51 y.; Tilsit, 71 y. 3 m.; Danzig, 
57 y. 7 m.; Breslau, 54 y. 9 m.; Gutersloh, 53 y. 11 m.; Mun- 
ster, 51 y. 11 m.; Bayreuth, 59 y. 10 m.; Dresden 58 y.; Freu- 
denstadt, 56 y. 1 m.; Isny, 57 y. 9 m.; Stuttgart, 72 y. 1 m.; 
Arnstadt, 53 y. 5 m.; Bremen, 60 y. 6 m.; Libeck, 50 y. 5 m.; 
Frankfort a. M., 54 y. 3 m. 

In Russia.—Warsaw, 84 y. 7 m. 

In Austria.—Bodenbach, 55 y. 4 m.; Deutschbrod, 55 y. 8 m.; 
Lemberg, 56 y. 8 m.; Prague, 51 y. 5 m. 

In France.—Nancy, 58 y. 

Owing to the diversity in the lengths of the records and in 
the periods to which they refer, and to other circumstances 
that render the older records mutually incomparable, the data 
tabulated in this work have not been charted. Instead, a 
rainfall chart (for Germany only) has been made up from ob- 
servations of some 3000 stations during the decade 1893-1902; 
during which time fairly uniform methods of observation were 
in vogue, and the short records were quite easily reduced to 
the full period. This chart shows that— 

1. The rainfall of Germany decreases from west to east, both 
along the coast and in the interior. 

2. The coastal plains have less rain than the interior. 

3. The rainfall is remarkably dependent upon altitude, so 
that the rain chart indicates the relief of the country quite 
closely. Deeply shaded areas, denoting heavy rainfall, indi- 
cate the location of the important mountain ranges—Harz, 
Schwarzwald, Bavarian Alps, etc.—but many minor elevations 
are rendered conspicuous by the fact that relative altitude 
has more influence than absolute altitude in increasing the 
rainfall. 

4. The effect of the prevailing westerly winds is clearly 
shown in the heavier rainfall on the west slopes of the moun- 
tains. 

The first volume of Doctor Hellmann’s work forms the text 
discussion of the results tabulated in volumes 2 and 3, and in 
it the student of rainfall will find much that is suggestive 
and of general application. The fluctuations in the rainfall of 
Germany and neighboring countries during the eighteenth 
and nineteenth centuries are fully treated. 

From the many interesting contributions to climatology 
contained in this work we extract the following Table 1, show- 
ing the most remarkable cases of excessive rainfall, of at least 
one hour’s duration, recorded within the German Empire: 


TABLE 1.—Ezcessive rainfall in Germany. 


Place. Date. Duration. Amount, 
he om, Inches. 

Waltershausen, Saxony ..... anne .., Aug. 14, 1884 1 00 2. 95 
Neustadt-on-the-Hardt..................-eeeeeesees+ Sept. 7, 1886 1 00 3. 86 
Schwerin, Mecklenburg... ...... .........sceccsees May 11,1890 1 35 4. 37 
i, rE, ceed bdceey eideseatceceuces June 21, 1895 2 00 5. 06 
Wildgarten, West Prussia...........................| Aug. 1,1896 1 40 5. 28 
Kemnitz, Saxony®.......... o Suesecasiennss 20506 nee 2 00 * 5.90 
Gorisdorf, Brandenburg....................... ..... Jume 12, 1889 2 15 5. 20 
Bes ad cenannde snncocnncescces -, Apr. 14, 1902 3 30 5.63 , 


* A village near Neustadt. Not Chemnitz. * Approximately. 


PROGRESS OF METEOROLOGY IN AUSTRALIA. 


By reading the dispatches from Melbourne, published in the 
Daily Telegraph, Sydney, N. 8S. W., June 16, 21, 22, 23, and 28, 
we see the progress being made toward the passage of the bill 
establishing a federal meteorological system for the whole of 
Australia. This bill was read for the first time in the Aus- 
tralian Senate on June 16; it makes provision for the appoint- 
ment of a federal meteorologist, charged with the following 
duties: 
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(1) The taking and recording of meteorological observa- 
tions. 

(2) Forecasting of weather. 

(3) Issue of storm warnings. 

(4) Display of weather and flood signals. 

(5) Display of frost and cold-wave signals. 

(6) Distributing meteorological information. 

(7) Other prescribed duties. 

On the 21st of June the “ meteorological bill ’’ passed to the 
second reading. It seemed to be in charge of Senator Keat- 
ing, who said the object of the measure is to federalize mete- 
orological observatory work; that the state governments and 
interstate conferences showed a general consensus of opinion 
in favor of a central weather bureau, but there was a differ- 
ence of opinion as to federalizing astronomical work. 

June 22 the debate was resumed, and the question was dis- 
cussed as to the relative advantages of one commonwealth 
department controlling all meteorological work, or one federal 
officer who would have no power unless six state departments 
chose to work harmoniously with him. The bill was then 
referred back to the committee, where Senator Givens moved 
that the federal officer must have been a resident of Australia 
for at least five years; but this amendment was negatived after 
Senator Keating had denied that the federal cabinet intended 
to import and appoint a foreign meteorologist. 

The bill came up for a third reading on June 23, and then 
came before the house of representatives on the 28th, on which 
occasion, in answer to a query, it was stated that the present 
bill only provided that the federal government should take 
over the meteorological departments from the states, and not 
the astronomical work; and that some of the states were 
strongly of the opinion that this latter should be done. 





From later Australian papers of July and August we obtain 
the following items. According to the Sydney Morning Her- 
ald of July 2: 


The Minister of Home Affairs in the Federal Government moved the 
second reading of the bill before the House of Representatives, and ex- 
plained the advantages that would be secured by the proposed reorgani- 
zation. One member said that astronomical observatories should be 
reorganized on the same plan, but the motion for the second reading 
was agreed to, without amendments or instructions, and the bill re- 
ferred back to committee. In committee it was stated that the cost of 
weather telegrams would be 40,000 and the additional expenditures 
10,000 pounds sterling annually. A new clause was inserted, enabling 
arrangements to be entered into with other countries for the interchange 
of meteorological information. The committee then referred the bill 
back to the House for its third reading. The House, by 31 votes to 8, 
negatived the motion that a clause should be inserted providing for the 
taking over of the state astronomical departments by the Commonwealth. 
The bill was then read a third time and passed. 


On August 3 the Daily Telegraph states: 


Now that the Meteorology Bill has practically become a law the 
Minister of Home Affairs is taking steps to organize a Federal Bureau. 
Apparently the United States methods will be followed as far as practi- 
cable, and when the system of wireless telegraphy is adopted by the 
Commonwealth a number of outlying observatory stations will be fitted 
up, so that daily reports can be sent. 





It is eminently proper to congratulate our Australian col- 
leagues on the prospect that now opens up before them of 
being able to organize not only an Australian but an Austra- 
lasian service, that shall fill up the great gap between the In- 
dian Ocean on the west and South America on the east, between 
the Antarctic Continent on the south and the equator on the 
north. This immense region, covering one-fourth of the globe, 
belongs peculiarly to Australia, and must be conquered meteor- 
ologically by Australasian energy and science. Some such 
movement has been longed for and hoped for since 1873, and it 
gives us the greatest pleasure to see this beginning of the 
realization of our hopes. 
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GEORGE J. HECK. 


Through the death of Assistant Observer George J. Heck, 
which occurred at Williston, N. Dak., on July 4, 1906, the 
Weather Bureau suffered the loss of a kind and genial person- 
ality and the services of a conscientious, careful worker. Mr. 
Heck was connected with the Government Meteorological 
Service more than twenty years, and commanded the respect 
and esteem of all his associates. His devotion to his official 
duties was marked. Even when stricken with a fatal malady, 
he insisted upon taking the regular observations, typifying to 
the last the guiding principle of his life. The memory of his 
sterling qualities will abide with those who knew him.—D. //. C. 


PHYSICAL SOCIETIES AND JOURNALS. 


Under the above heading, in the Monruty Wearner Review 
for November, 1905, Volume XXXIII, page 490, we have 
urged those interested in the physics of the atmosphere to 
keep in close touch with the progress of our knowledge in 
physics by joining some one of the prominent physical socie- 
ties, or otherwise subscribing for their periodicals. The short 
list of journals published at that time unfortunately omitted 
the well-known Belgian journal, Ciel et Terre, which is now 
in its twenty-eighth year, and is devoted to meteorology, 
astronomy, and magnetism. We have, therefore, compiled the 
following general list of periodical publications, most of them 
journals of societies devoted, at least in part, to the physics 
of the atmosphere, although a few of them bear more especi- 
ally on climatology; all of them are, we believe, easily pro- 
curable by individuals and should be in every good scientific 
library: 

AUSTRIA—HUNGARY. 


Mitteilungen aus dem Gebiete des Seewesens. M.8°. Pola. 
Sitzungsberichte der Kaiserlichen Akademie der Wissen- 
schaften. M. 8°. Wien. 
BELGIUM. 


Bulletin de la Société belge d’Astronomie. M.4°. Bruxelles. 


Ciel et Terre. S-m. 8°. Bruxelles. 
Revue Nephologique. M. 8°. Mons. 
ENGLAND. 

Aeronautical Journal. Q. 4°. London. 

Geographical Journal. M. 8°. London. 

Journal Manchester Geographical Society. S-a. 8°. Man 
chester. 

Knowledge. M. 4°. London. 

London, Edinburgh, and Dublin Philosophical Magazine. 
M. 8°. London. 

Nature. W. 4°. London. 


Philosophical Transactions of the Royal Society. IL. f°. 
London. 

Proceedings Royal Institution Great Britain. IL 8°. 
London. 

Proceedings of the Royal Society. Series A, Mathematical 
and Physical. I. 4°. London. 

Quarterly Journal of the Royal Meteorological Society. Q. 
4°. London. 

Science Abstracts. 


M. 8°. London. 


Symons’s Meteorological Magazine. M. 8°. London. 
FRANCE. 

Aérophile. M. 4°. Paris. 

Annales de Géographie. B-m. 8°. Paris. 


Annuaire de la Société Météorologique de France. M. 8°. 


Paris. 


Comptes rendus hebdomadaires des séances. Académie des 


Sciences. W.4°. Paris. 
Journal de Physique. M. 4°. Paris. 
Nature. W.4°. Paris. 
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GERMANY. 
Annalen der Hydrographie und Maritimen Meteorologie. 
M. 4°. Berlin. 
Annalen der Physik. M. 8°. Berlin. 
Aus dem Archiv der deutschen Seewarte. I. f°. Hamburg. 
Beiblatter zu den Annalen der Physik. S-m. 8°. Berlin. 
Beitrage zur Geophysik. Y. 8°. Stuttgart. 
Beitrage zur Physik der freien Atmosphare. Q. 4°. Strass- 
burg. 
Gaea. M. 8°. Leipzig. 
Geographische Zeitschrift. M. 8°. Leipzig. 
Halbmonatliches Literaturverzeichnis der Fortschritte der 
Physik. S-m. 8°. Braunschweig. 
Himmel und Erde. M. 8°. Berlin. 
Illustrirte aeronautische Mitteilungen. M.4°. Strassburg. 
Meteorologische Zeitschrift. M.4°. Braunschweig. 
Petermanns Mitteilungen. M.4°. (Gotha. 
Physikalische Zeitschrift. S-m.4°. Leipzig. 
Weltall. M.4°. Berlin. 
Zeitschrift der Gesellschaft fur Erdkunde. S-m. 4°. Berlin. 
INDIA. 
Indian Meteorological Memoirs. I. f°: Calcutta. 
ITALY. 
Bollettino bimensuale. Societa Meteorologica Italiana. 
B-m. 4°: Turin. 
JAPAN. 

Journal of the Meteorological Society of Japan. M. 8°. 
Tokyo. [Papers in Japanese; sometimes English, French, ete. | 
MEXICO. 

Boletin Instituto cientifico y literario “ Porfirio Diaz”. M. 
8°. Toluca. 
NETHERLANDS. 
Hemel en Dampkring. M.8°. The Hague. 
Mededeelingen en Verhangelingen. Koninklijk Neder- 
landsch Meteorologisch Institut. I. 8°. Utrecht. 
SCOTLAND. 
Journal of the Scottish Meteorological Society. Y. 4°. 
Edinburgh. 
Scottish Geographical Magazine. M. 8°. Edinburgh. 
SWITZERLAND. 
Archives des Sciences Physiques et Naturelles. M. 8°. 
Geneve. 
UNITED STATES. 
American Journal of Science. M. 8°. New Haven. 
Astrophysical Journal. M. 4°. Chicago. 
Bulletin American Geographical Society. M. 8°. New 
York. 
Bulletin Geographical Society of Philadelphia. M. 8°. 
Philadelphia. 
Experiment Station Record. U.S. Department of Agricul- 
ture. M. 8°. Washington. 
Journal of the Franklin Institute. M.8°. Philadelphia. 
Journal of Geography. M. 8°. New York. 
Monthly Weather Review. M.4°. Washington. 
National Geographic Magazine. M. 8°. Washington. 
Physical Review. M. 8°. Ithaca. 
Proceedings American Academy of Arts and Sciences. I. 
8°. Boston. 
Proceedings American Philosophical Society. I. 8°. Phila- 
delphia. 
Science. W.4°. New York. 
Scientific American and Supplement. New York. W. f°. 
Terrestrial Magnetism and Atmospheric Electricity. Balti- 
more. M. 8°. 
Water supply and Irrigation Papers. U.S. Geological Sur- 
vey. L 8°. Washington. 


In addition to the above we note that every large library 
receives the volumes of the International Catalogue of Scien- 
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tific Literature, which has béen published for the past four 
years under the auspices of the Royal Society in London. 
Part F, which refers especially to meteorology and clima- 
tology, will always be found useful for reference, if one wishes 
to consult the latest memoirs on any special question in 
meteorology. 


Notrre.—M. monthly. W. weekly. Q. quarterly. S-m. semi-monthly. B-m. bi- 
monthly. Y. yearly. S-a. semi-annually. WD. daily. IL. irregularintervals.  f. folio. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


C. Firznven Tacman, Acting Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Augustin, Fr[antisek]. 

Autografické ziznamy tlaku, teploty, sméru a rychlosti vétru na 
rozhledné na Petriné na Praze R. 1895. (Rozpravy Ceske Akade- 
mie cisare Frantiska Josefa pro védy. Roenik V. Trida II. Cislo 
16.) 85 pp. 4°. Praze. 1896. 

Same. 1896. (Rozpravy Ceské Akademie cisare Frantiska Josefa 
pro védy. Roenik VI. TridalII. Cislo 22.) 86 pp. 4°. Praze. 
[1897.] 

Meteorologicka pozorovani z rozhledny na Petriné v Praze 1894- 
1897, 1899-1905. 4°. [Praze.] n.d. 

Zaznamy autografickych pristroju na rozhledné na Petriné v Praze 
od R. 1897-1900. 41 pp. 4°. Praze. 1902. 

Austria. EK. k. Zentral-Anstalt fiir Meteorologie und Geo- 
dynamik. 

Jahrbuch. 1904 [and] Anhang. 4°. Wien. 1906. 

Belohlav, Josef. 

Seznam praci, pojedndni a clanku, jez napsal Prof. Dr. Frantisek 
Augustin. [Catalogue of meteorological writings of Prof. F. Au- 
gustin.] 19 pp. 8°. Praha. 1906. 

Bulgaria. Institut Météorologique Central. 
Tremblements de terre en Bulgarie. No. 6. Liste des tremblements 
de terre observés pendant l'année 1905. 142 pp. 8°. Sofia. 1906, 
Colegio de Belen. Observatorio. 
Observaciones. 1905. v.p. f°. Habana. 1906. 
Ekholm, Nils. 

Stormvarningar pé Sveriges vistkust. (Sveriges Allmiinna Sjifarts- 

forenings Tidskrift. 4 argingen. 1906. Pp. 50-67.) 8°. 
France. Service Hydrométrique du bassin de la Seine. 

Observations sur les cours d’eau et la pluie... 1904. 7 sheets, 43 by 

56cm. n.t.p. Résumé. 1904. 22 pp. f°. Paris. 1905. 
Great Britain. Board of Trade. 

Statistical tables relating to the British colonies, possessions, and 

protectorates, 1903. xiii, 876 pp. f°. London. 1905. 
Great Britain. Meteorological Office. 

A barometer manual for the use of seamen. 45 pp. 8°. London. 
1905. 

Hourly readings ... at four observatories in connection with the 
Meteorological Office, 1903. xiii, 197 pp. f°. London. 1906. 

Meteorological observations at stations of the second order, 1901. 
xiv, 179 pp. f°. Edinburgh. 1906. 

Great Britain. National Physical Laboratory. 

Report of the Observatory department. 1905. 43 pp. 4°. Ted- 
dington. 1906. 

Great Britain. Royal Observatory, Greenwich. 

Results of the magnetical and meteorological observations, 1904. 
f°. Edinburgh. 1905. 

Results of measures... of photographs of the sun, 1904. f°. xii, 
97 pp. Edinburgh. 1906. 

Hellmann, G[ustav}. 

Die Niederschlige in den norddeutschen Stromgebieten. 3 vols. 4°. 
Berlin. 1906. 

International Latitude Observatory of Mizusawa. 

Annual report of the meteorological and seismological observations, 
1905. 13 pp. 4°. [Mizusawa.] 1906. 

Kuznetsov, V. V. 

[Apparatus for determination of direction and relative velocity of 
motion of clouds.| [Russian title and text.) (Bull. Ac. se., St. 
Petersburg. 1904. T. 21, No. 5.) Pp. 251-267. f°. St. Peters- 
burg. 1905. 

Lamprecht, Guido. 
Wetter-Kalender. 38 pp. 12°. Bautzen. 1905. 
Liverpool Observatory. 

Report of the Director to the Marine Committee. 1905. 41 pp. 8°. 

Liverpool. 1906. 
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Marriott, William. 


Some facts about the weather. 32 pp. 8° London. 1906. 
Naturforschender Verein in Briinn. 
Verhandlungen . . . 1904. (47), 276 pp. 8°. Briinn. 1905. 
Naturforschender Verein in Briinn. Meteorologische Commis- 
sion. 
23 Bericht ... 1903. xv, 169 pp. 8°. Briinn. 1905, 


Nell, Chr. A. C. 

Uitkomsten der waarnemingen omtrent poolbanden, van 1874 tot 
1894 hoofdzakelijk te Groningen en te Oosterbeek (bij Arnhem) 
verricht door H. I. H. Groneman, bewerkt door. . . (Overgedrukt 
uit ‘‘ Hemel en Dampkring”. 3e jaargang, 1906.) 17 pp. 8°. n.t. p. 

Norway. Norske Meteorologiske Institut. 

Jahrbuch... 1905. xiii, 120 pp. f°. Kristiania. 

Paulsen, Adam. 

Sur les récentes théories de l’aurore polaire .. . (Oversigt Kgl. Danske 
vid. selsk. forhandl. Kjibenhavn. 1906. No. 2.) Pp. 109-144. 
8°. n. t. p. 

Philippine Islands. Weather Bureau. 
Annual Report of the Director . . . 1903. Pt. 3. 1128 pp. 4°. Manila. 
1905. 

Physikalischer Verein zu Frankfurt am Main. 

Jahresbericht. 1904-1905. 106 pp. 8°. Frankfurt am Main. 1906. 
Russia. Central Physical Observatory. 

Annales. 1903. 1 et 2™° parties. f° St. Petersburg. 
St. Ignatius. Meteorclogical Observatory. 

llth annual report. 18 pp. 8°. Cleveland. 1905-1906. 
South Australia. Government Astronomer. 

Rainfall in South Australia and the Northern Territory, 1902 and 
1903. 65 pp. f°. Adelaide. 1905. 

Upsala. Université. Observatoire Météorologique. 


1906. 


1905. 


Bulletin mensuel. 1905. 74 pp. f°. Upsal. 1905-6. 
Wallén, Axel. 
Regime hydrologique du Dalelf. (Extr. Bull. Geol. Inst., Upsala. 
No. 1, v.8.) 72pp. 4°. Upsal. 1906. 


RECENT PAPERS BEARING ON METEOROLOGY. 


C, Firzuucu TALMAN, Acting Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 
Bulletin of the American Geographical Society. New York. Vol. 88. July, 

1906. 
Ward, Robert DeC[ourcy]. 


401-412 
Gannett, Henry. Certain relations of rainfall and temperature 





The classification of climates. Pp. 


to tree growth. Pp. 424-434. 
Engineering News. New York. Vol. 56. Aug. 2, 1906. 
—— Examples of the protection of chimneys against lightning. P. 
120. 
Nature. London. Vol. 74. Aug. 9, 1906. 


Lockyer, William J.S. Atmospheric pressure changes of long 
duration. Pp. 352-354. 
Proceedings of the Royal Society. London. Series A. Vol. 78. 
Lockyer, William J. 8S. Barometric variations of long duration 
over large areas. Pp. 43-60. 
Shaw, W[illiam] N[{apier]. An apparent periodicity in the yield 
of wheat for eastern England, 1885-1905. Pp. 69-76. 
Quarterly Journal of the Royal Meteorological Society. London. Vol. 32. 
July, 1906. 
Mill, H{ugh] Riobert. South Africa as seen by a meteorologist 
during the visit of the British Association in 1905. Pp. 177-188. 
Hands, Alfred. Some so-called vagaries of lightning reproduced 
experimentally. Pp. 189-196. 
Stevens, Catharine O. Note on the value of a projected image 
of the sun for meteorological study. Pp. 199-201. 
Symons's Meteorological Magazine. London. Vol. 41. July, 1906. 
Dines, W. H. Two new light meteorographs for use with un- 
manned balloons. Pp. 101-102. 
Boys, H. A. Color of lightning. P. 108. 
Archives des Sciences Physiques et Naturelles. Geneve. 4 période. Tome 22. 
15 juillet 1906. 
Brunhes, Bernard. 
prévision du temps. 


44-_4 


Sur la théorie des régles de Guilbert pour la 
Pp. 40-62. 
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Bulletin de la Société Belge d’ Astronomie. Bruxelles. 11 année. Juin 1906. 
Durand-Gréville. Rubans et couloirs de grain. Pp. 269-292. 
Comptes Rendua del Académie des Sciences. Paris. Tome 143. 9 juillet 1906. 
Mercanton, Paul L. Sur!’inclinaison magnétique terrestre aux 
époques préhistoriques. Pp. 139-140. 

Stérmer, Carl. Sur les trajectoires des corpuscles électriques dans 
l’espace sous I’influence du magnétisme terrestre, avec application 
= aurores boréales et aux perturbations magnétiques. Pp. 140- 


Villard, P. Surl’aurore boréale. Pp. 143-145. 
La Nature. Paris. 34 année. 11 aoiit 1906. 


Rudaux, Lucien. Photographies d’aurores boréales. Pp. 175-176. 
Revue Népho Mons. Juillet 1906. 
Nell, Ch. A. C. L’orientation des bandes polaires. Pp. 52-54. 


Bracke, A. La nomenclature des cirrus. Pp 54-56. 
Annalen der Physik. ig. 4 Folge. Band 20. No. 9, 1906. 
Warburg, B., and Leithiuser,G. Ueber die Darstellung des 
Ozons aus Sauerstoff und atmosphirischer Luft durch sstille 
Gleichstromentladung aus metallischen Elektroden. Pp. 734-742. 
Warburg, E.,and Leithiuser, G. Ueber den Einfluss der Feuch- 
tigkeit und der Temperatur auf die Ozonisierung des Sauerstoffs 
und der atmosphiarischen Luft. Pp. 751-758. 
Bevtriige zur Physik der freien Atmosphiire. Strassburg. 1 Band, 1906. 
Bjerknes, V., and Sandstrém, J. W. Hilfsgrissen zur Berech- 
nung der Druckverteilung in der Atmosphire an den internationalen 
Tagen 1900-1903. Pp. 1-17. 
Schmidt, A. Die Atmosphiire des Weltraums. Pp. 18-29. 
Geographische Abhandlungen. Leipzig. Band 7, Heft 4. 1906. 
Vujevic, Paul. Die Theiss; eine potamologische Studie. Pp. 1-76. 
Meteoro Zeitachrift. Braunschweig. Band 23. Juli 1906. 
Steiner, L. Graphische Methode zur Bestimmung der Insolations- 
menge. Pp. 294-300. 
Kassner, O[{arl]. Normale Monatsmittel der Temperatur und des 
Niederschlages fiir den Brocken. Pp. 300-306. 
Nordmann, Charles, and Le Cadet,G. Messungen des Poten- 
tialgefiilles und der Ionisation der Atmosphire wihrend der totalen 
Sonnenfinsternis am 30 August 1905. Pp. 306-310. 


—— Der Froéhlingseinzug in Mittleuropa nach Prof. E. Ihne. Pp. 
313-315. 

Sapper, K. Antipassat in Westindien und Mittelamerika. Pp. 
315-316. 

Hfann], J[ulius]. Luft-und Wassertemperaturen im Mittlemeere. 
Pp. 316-317. ‘ 
Conrad, V. Bemerkungen zum Zusammenhang des “ Knisterns 

im Telephon” auf dem Sonnblick mit Potential und Zerstreuung. 
Pp. 318-319. 
Greim, G. Zur Entstehung des Graupels. P. 320. 


Siegel, Franz. Resultate der meteorologischen Beobachtungen 
im Jahre 1905 am Observatorium erster Ordnung zu Curityba 
(Staat Parana), Pp 321-322. 

Nordmann, Charles. Ueber einige Experimente zur Bestimmung 
der Ionisation der Atmosphire, die in Algerien anlisslich der 
totalen Sonnenfinsternis vom 30 August 1905 angestellt wurden. 
Pp. 322-323. 

C., V. Luftelektrische und photometrische Beobachtungen wihrend 
der totalen Sonnenfinisternis vom 30 August 1905 im Palma (Mal- 
lorca) vom J. Elster, H. Geitel, und F. Harms. Pp.323-325. 

Hiann], J[ulius]. Meteorologische Beobachtungen zu Good Hope 
im arktischen Nordamerika 1900-1903. Pp. 329-330. 

Petermanns Mitteilu Gotha. Band 52. 1906. 

Neumann,L. Deutschlands mittlere Jahres-, Januar-, April-, Juli-, 

und Oktober-Temperaturen. Pp. 140-142. 
Das Weltall. Berlin. 6 Jahrgang. Juli 1, 1906. 

Krebs, Wilhelm. Wogenbewegungen der Atmosphiire, erkennbar 

auf Luftdruckkarte und Barogramm. Pp. 307-312. 
Das Wetter. Berlin. 23 Jahr . 

Klengel, Friedrich. Die Niederschlagsverhiltnisse von Deutsch- 
Siidwestafrika. (Mai 1906.) Pp. 103-107. 

Stiepani, Martin. Luzon in seinen klimatischen Beziehungen. 
(Mai 1906.) Pp. 107-111. 

Mylius,G. Wetterinstinkt. (Juni 1906.) Pp. 121-125. 

Klengel, Friedrich. Die Niederschlagsverhiltnisse von Deutsch- 
Siidwestafrika. (Juni 1906.) Pp. 125-130. 

Stiepani, Martin. Luzon in seinen klimatischen Beziehungen. 
(Juni 1906.) Pp. 130-134. 

Schips, K. Vom‘ Wettermachen’’ im grossen. (Juni 1906.) Pp. 
137-140. 

Diesner, P. Witterung auf der Zugspitze in Winterhalbjahr 1905-6. 


(Juni 1906.) Pp. 140-142. 

Mylius, W. Wetterinstinkt. (Juli 1906.) Pp. 145-153. 

Klengel, Friedrich. Die Niederschlagsverhiltnisse von Deutsch- 
Siidwestafrika. (Juli 1906.) Pp. 153-156. 

Hecker, Alfred. Die Wettervorhersage. (Juli 1906.) Pp. 161- 
166. 
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Wiener Wien. 6 Juli, 1906. 
Kress, Wihelm. "Der Eines dea Wiades auf drei in der Luft 
e Kérper. Pp. 141-143. 
. Amsterdam. 4 Jaargang. Juli, 1 
Smits, P. J. Is de intensiteit van den regenval rained Pp. 
37-43. 


Memorie della Societis degli Spettroacopiati Italiani. Catania. Vol. 35. Dis- 
pensa 6a, 1906. 
Bemporad, A. Sul modo di variare della radiazione solare du- 
rante le fasi di un’eclisse. Pp. 89-102. 
Rivista Marittima. Roma. Vol. 39. Giugno, 1905. 
Bredia, Filippo. I venti forti nelle coste italiane dell’ Adriatico e 
dell’ Jonio. . 533-540. 


WEATHER BUREAU MEN AS EDUCATORS. 


The following lectures and addresses by Weather Bureau 


men are reported: 
Mr. G. Hass-Hagen, June 8, 1906, before the teachers of 


the Anderson County Normal Institute, Palestine, Tex., on 
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“Weather Bureau instruments, forecasting, and the utility of 
the Bureau’s work ”. 

Mr. N. R. Taylor, July 26, 1906, before the Southwest Mis- 
souri Summer Normal School, in the auditorium of the Spring- 
field, Mo., High School Building, on “Storms”. 





Classes from colleges, schools, and academies have visited 
Weather Bureau offices, to study the instruments and equip- 
ment and receive informal instruction, as reported from the 
following offices: 

Huron, 8S. Dak., July 18, 1906, students of the summer 
school of the Huron College. 

Springfield, Mo., July 23, 24, and 25, 1906, the teachers 
attending the summer normal school at that place. 

Vicksburg, Miss., July 13, 1906, a party of teachers spend- 
ing the summer at the St. Francis Xavier Academy, in that 
city. 


FOREOASTS AND WARNINGS. — 


By Prof. E. B. Garriott, in charge of Forecast Division. 


In middle and southern latitudes of the North Atlantic Ocean 
barometric pressure averaged high. Over the Azores the 
barometer fell below 30.00 inches on one day only, the 25th, 
and at Hamilton, Bermuda, pressures ranged from 30.10 to 
30.30 throughout the month. A slight barometric disturb- 
ance crossed the British Isles from the 5th to 8th, and pres- 
sures were relatively low over the British coasts during the 
last half of the month, with lowest readings over Scotland 
from the 18th to 20th and over the southern coasts from the 
26th to 30th. 

The barometric depressions that appeared over the United 
States were of slight intensity. The areas of high barometer 
were unusually well defined, for the season, and the uniform 
alternation of barometric troughs and crests over the country 
produced the numerous showers and moderate temperatures 
that characterized the month generally east of the Rocky 
Mountains. 

The general warm wave of the latter part of June continued 
in the Middle-Eastern States until July 3. The breaking of 
this warm wave was attended by heavy showers that occurred 
in connection with ill-defined barometric depressions that fore- 
ran an area of high barometer of great magnitude which 
advanced eastward from the north Pacific coast. 

BOSTON FORECAST DISTRICT. 

Rainfall, while generally in excess of the monthly average, 
was chiefly in the form of showers, and temperatures showed 
moderate variations from the normal. Dense fogs were a con- 
spicuous feature in the coast districts. No warnings were 
issued and no destructive winds occurred.—J. W. Smith, Dis- 
trict Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

Rainfall was excessive in nearly all parts of the west Gulf 
districts, and temperature was generally below the normal. 
Special warnings were neither issued nor required.—J/. M. Cline, 
District Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

Moderate temperature and showery weather prevailed 
throughout the month. The principal cool spell extended 
from the 3d to 9th, and there were no protracted periods of 
unusually high temperature. Heavy thunderstorms occurred 
at frequent intervals and some damage was caused by heavy 
local rains. Nospecial warnings were issued.—F. J. Walz, Dis- 
trict Forecaster. 


CHICAGO FORECAST DISTRICT. 

No severe storms occurred and no storm warnings were 
issued. A marked area of high pressure during the first week 
of the month caused low temperatures in the cranberry marshes 
of Wisconsin, minimum readings of 33° being recorded at two 
places on the morning of the 6th. 


Warnings of light frost 








were issued in advance of these readings—A. J. Henry, Profes- 
sor and District Forecaster. 
DENVER FORECAST DISTRICT. 

Thunderstorms were numerous and occurred with heavy 
precipitation almost daily in a narrow belt extending along the 
Continental Divide from southwestern Wyoming to central 
New Mexico; elsewhere in the Rocky Mountain districts rain- 
fall was generally below the normal and temperature was un- 
usually low. At several stations on the eastern slope the month 
was the coolest July on record.—F. H. Brandenburg, District 
Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 


The month as a whole was one of quite pleasant weather. 
Afternoon thunderstorms were frequent in the Sierra Madre 
and in the southern portion of the Sierra Nevada mountains. 
Along the coast the month was marked by considerable cloudi- 
ness with morning and afternoon fogs.—A. G. Mc Adie, Profes- 
sor and District Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

The month was the warmest July on record since the early 
seventies, and then it was equaled and not exceeded. Rain- 
fall was light and no heavy rains were reported in any part of 
the North Pacific States. Warnings were not issued or re- 
quired.—£. A. Beals, District Forecaster. 


RIVERS AND FLOODS. 


There was no high water of consequence during the month 
in any of the rivers on which river and flood service is main- 
tained. 

The Mississippi and Missouri rivers were highest at the be- 
ginning of the month, and fell slowly throughout the month. 

The Ohio River and the rivers of the Southeastern States 
were highest from the 15th to the 25th owing to the heavy 
rains during that period; several of the smaller streams 
showed marked rises, especially in the headwaters, due to 
heavy local rains. 

Flood stages were reached at but two stations; warnings 
were issued for high water in the Trinity River on July 27 
and were fully justified. 

On July 1, 1906, Columbia, 8S. C., was made a district cen- 
ter, with territory comprising the watersheds of the Edisto 
and Santee rivers; and the district center for the rivers of 
California was transferred from San Francisco to Sacramento, 
Cal.; provision is being made for additional stations and 
improved river service in both these districts. 

The highest and lowest water, mean stage, and monthly 
range at 280 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown on 
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Chart I. The stations selected for charting are Keokuk, St. Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
Louis, Memphis, Vicksburg, and New Orleans, on the Missis- the Missouri; Little Rock, on the Arkansas; and Shreveport, 
sippi; Cincinnati and Cairo, on the Ohio; Nashville, on the on the Red. 


CLIMATOLOGICAL SUMMARY. 
By Mr. James Berry, Chief of the Climatological Division. 
TEMPERATURE AND PRECIPITATION BY SECTIONS, JULY, 1906. 
L In the following table are given, for the various sections of lowest temperatures, the average precipitation, and the great- 
the Climatological Service of the Weather Bureau, the aver- est and least monthly amounts are found by using all trust- 
age temperature and rainfall, the stations reporting the highest worthy records available. 
and lowest temperatures with dates of occurrence, the stations The mean departures from normal temperature and precipi- 
reporting greatest and least monthly precipitation, and other tation are based only on records from stations that have ten 
P data, as indicated by the several headings. or more years of observation. Of course the number of such 
The mean temperatures for each section, the highest and records is smaller than the total number of stations. 
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' , | | 
a eee 73.7 —1.9 ISaatoun” inbeeapancpeani = | 13) Plymouth | 45, 23] 8.15 | 0.08 || Vevay.............. 7.95 || Salem...............| 0.57 
Se 70.9 — 3.5 |) Atlantic .. . 102) ee) O —=—EEEEEEE, 42 7,8] 3.04 | —1.31 || Independence ...... Oe MO cacdacsnuntess 0.26 
Nc peanimsconeaeens 73.8 — 4.0 || Coolidge... 102 | 31 | Wallace... 42 4] 4.65 | 40.82 || Yates Center. .....| 9.46 || Oberlin............. 1.71 
Kentucky...........--.f 75.2 —21 | Highbridge......... 100 | 2 |/SFArmers os -------0- St 25.27] © 02 | +1.92 || Williamsburg....... 11,52 || Franklin ........... 2. 08 
2G Ch eee : | / 
Louisiana............... 81.3 —0.3 pian... laat | Pain Dealing.......| 60) = S797 | +2.45 || Franklin ...........| 18.84 || Crowley ............ 2. 55 
Maryland and Delaware.| 74.0 — 1.3 | SCambridge, Ma. 96 | 1,2) /$Deer Park, Md......| 42) 254 5 99 | +0. 40 || Seaford, Del.........| 11.56 || Cumberland, Md ...| 1.64 
ry Porto Bello, Md..... | %6 19§ |2Oakland, Md. ..... 42} 25 
Michigan ..............- 67.7 — 1.0 )3hager acct) gg | EAB Stations ...........| 8}8 dates] 2.57 | —0.37 | ee 5.98 || Sault Sainte Marie... 0. 22 
Minnesota ............-- 68. 3 1.3 | Wabasha ........... 97 YR eer 38 24 2.93 | —0.70 || Wadena ............ 7.42 || Two Harbors........ 0.48 
| Mississippi ............. 79.3 —1.7| Magnolia ........... 102 1 || Duck Hill ..........| 56 59 5.99 | +1.06 || Corinth. ........... 15.88 || Hazlehurst ........ | 2.82 
) Missour, iMiéseniaeeenl 74.7 —25 3 stations ........... 100 22 | Louisiana .......... 48 25§ 3.53 | —1.00 || Bolivar............. 8.18 || Darksville.......... 0.40 
| Montana.............++- 67.6 + 2.0) Plentywood ........ 109 29 Grayling ...........| 28) 15,289 059 | —0.91 || Nye ................ 2.64 || 2 stations........... | 0.00 
Nebraska ..............- 70. 2 8.6 || Fairbury ...........| 10 TD T] BOMB .. .000. cvccces 38 4] 2.70 | —0.76 || University Farm....| 7.88 || Springview ......... 0. 37 
| PE iadictccewececcnd 74.7 + 42 || Logan .............. 114 | 21,92 || Potts ............... 32} 259 0.68 | +0.31 || Palmetto ........... 4.58 || $ stations .......... 0. 00 
| New England*.......... 62.1 — 03] Van Buren, Me...... 97| 14 /|3praftom, N- H....... 35 «S464 | 40.77 || Voluntown, Conn...| 8.17 |] Danielson, Conn..... 1.89 
| | | s , “ eee eee eee 
| New Jersey ............- 72.8 —1.0| Sstations...........| 94 8 dates|| Paton te ssrese] 46) SM 5.58 | +0.82 || Sandy Hook........ 8.28 || Englewood.......... 3. 44 
New Mexico ............ 70.2 — 26 || San Marcial ......... 110 | 22,23 || Chama.............. 34) 5,69 3.48 | +1.01 || Nara Visa .......... 8.29 || Magdalena. ......... 0. 28 
New York .............. 69.4 — 0.2 || Elmira. ........... 94 | 20 || Indian Lake........| 35 6] 3.74 | —0.56 || Setauket............ 8. 62 nb sccbcts coved 1, 85 
North Carolina ......... 75.6 — 1.6 || $stations........... 100 1 || Pink Beds.......... 46} 10,28} 9.23 | +3.88 || Selma.............. 17.15 || Asheville ........... 4. 60 
North Dakota........... 66.9 \— 0.6 || Melville ............ 102 20 || McKinney.......... 34] 179 1.97 | —0.58 || Berlin.............. 5.92 || Sentinel Butte ...... 0.13 
iiiiassioskstaseccten! 72.1 —1.8 | Norwalk............ 98 | 19 |/$Garretteville........| 43 354 5.14] 41.17 || Springfield ......... 10.25 || Willoughby......... 1.56 
Oklahoma and Indian }] 76.5 — 4.2) Mangum, Okla...... 103 | 27 || Kenton, Okla....... 50 6] 5.26 | +1.64 || Harrington, Okla...| 8.74 || Cache, Okla ........ 0. 92 
- Territories | | ] ’ 
“dl i] . . | 
Oregon ............4:- 471.3 + 6.5 | Umatilia...... ..... 15) 4 Serer taker 2222] Sil dog O14 | 0-62 |! Odell ............... 2.07 || 28 stations... .....| 0.00 
Pennsylvania ........... 71.3 — 0.7 | Bellefonte ..-....... 95 | 2 || Baldwin ............ 38 24 4,31 | —0.47 || Kennett Square..... 8.98 || Hyndman........... 1, 41 
BS Porto Rico........ 2.0... ee = elma os | 'antlisGeseeal ow $3] 16,244 809 |.....-.. Rio Blanco ......... 18. 42 || Guanica ............ (1.80 
| | 2Guanica....... wo] 9 @Corozal ............. , 
South Carolina .......... 78.4 — 1.3 || Yorkville........... 10 | ek eer 56 13 | 8.40 | +2.71 || Clemson College ....| 17.77 || Little Mountain ... | 401 
» South Dakota ........... 69.6 — 23 | Cherry Creek....... 107 |. 2 ||$Ashero......------} $8 ISH 4.45 | —1.98 |] Tymdall............. 8.42 || Kennebee........... 0.18 
Tennessee .............. 75,2 \— 2.1 | ee 100 i Hohenwald......... 48 57 6.90 | +2.82 || Rugby.............. 16.82 }} Trenton ............) 1.71 
MED co nccccsessccnnced 80.3 — 2.0 || Big Springs......... 108 23 Claytonville ........ 40; 4,9] 4.71 | +1.51 || Alvin..........+.... 12. 50 || Corpus Christi...... | 0,41 
a 71.6 — 0.1 St. George .......... 110 6 } OOGRD, occccces cece 26 1] 0.85 | +0.08 || Tropic.............. 2.99 || 3 stations ........... , 4 
: INS cintewiehes 74.0 — 1.7 || Rocky Mount....... 101 | 1 oo on = Po S 104 6.05 | +1.88 || Callaville........... 10.69 || Lincoln.............) 2.66 
| Washington ...... ies] 724 + 5.6 || Mottingers Ranch... 112 | 4,21 |SCORIERGR LS ""2"7] $91 ged 0.17 | 0.44 || Colville............. 0.74 || 8 stations........... 0,00 
: l 
West Virginia ......... 72.4 |— 1.8 | {Berkeley Springs ...| % 13) Bayard ............. 45 25) 4.54| —0.88 | Princeton .......... 7.44 || Moorfield ....;......| 1.50 
URNOM « svansesseoces 98 | 136) “8Y | 
Wisconsin .............. 68.7 — 1.5. Prairiedu Chien.... 9% 11 || Prentice ............ 36 5] 2.55 | —1.36 | Florence............ 6.10 || 2 stations........... | 0.79 
Wyoming............... 62.8 — 2.1) Alceova.............. 103 | 21 ! Soda Butte, Y. N. P.| 25 8] 1.14 —0.05 | Aleova.............. 2.48 | Green River...... .| 0.02 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. +49 stations, with an average elevation of 645 feet. t 142 stations, 


THE WEATHER OF THE MONTH. 
By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 
PRESSURE. The isobaric chart shows well-marked variations from nor- 
The distribution of atmospheric pressure for July over the mal conditions and is probably without parallel during any 
United States and Canada is graphically shown on Chart VI, July in the history of the Weather Bureau. 
and the average values and departures from the normal are The persistence of areas of high pressure over the northern 
shown for each station in Tables I and V. Rocky Mountain slope and upper Missouri Valley was very 
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unusual and instead of the normal summer extension of the 
southwestern low over that region there appears a well-de- 
fined area of high pressure. The high pressure area that 
normally extends well into the South Atlantic and East Gulf 
States receded eastward during July and its influence on the 
prevailing weather over that section was correspondingly 
lessened. 

Pressure on the Pacific coast was somewhat lower than the 
average, especially over the region between the Coast and 
Cascade ranges of mountains, while over the New England 
States and the Canadian Maritime Provinces the pressure was 
above the average. 

The pressure usually increases from June to July over 
all portions of the United States and Canada, except over 
a limited area on the coast of California and over parts of 
New England and in the St. Lawrence Valley. During the 
present season the increase from June to July was especially 
marked over the entire Rocky Mountain and eastern Plains 
region from the Mexican boundary as far north as the field 
of observation extends. As a result of this unusual dis- 
tribution of pressure the surface winds of the Mississippi Val- 
ley and southern slope regions were materially deflected from 
their normal southerly and easterly course during July, and 
blew largely from northerly or westerly points. 


TEMPERATURE. 


The continued high pressure over the northern Rocky Moun- 
tain and slope regions brought to that section the usual cool 
weather accompanying high pressure areas and in conjunction 
with the decreased pressure over the South Atlantic and Gulf 
States affected correspondingly the weather over nearly the 
entire area of the United States east of the Rocky Mountains. 

Over the southern slope and Mississippi Valley cool north- 
erly winds predominated with temperatures much below the 
normal. 

Over the territory from central Texas to South Dakota, and 
from Colorado and Wyoming east to the Mississippi Valley, 
the daily temperatures averaged from 2° to more than 4° be- 
low the normal. In portions of the above region the average 
for the month was the lowest recorded in any July in a period 
of over thirty years. 

West of the Rocky Mountains and north of the Canadian 
boundary the temperature was above the average. Over the 
eastern parts of Washington and Oregon the daily tempera- 
tures were exceptionally high throughout practically the 
whole month. At Spokane and Walla Walla, Wash., and Baker 
City, Oreg., the monthly means were the highest on record 
for July. 

Maximum temperatures east of the Rocky Mountains were, 
as a rule, moderate; over large sections of New England, the 
Middle Atlantic States, and the Lake region the maximum 
temperatures did not reach 90°. Over small areas in Ala- 
bama, southern and western Texas, Oklahoma, South Dakota, 
and Montana maximum temperatures of 100°, or more, were 
recorded. West of the Rocky Mountains maximum tempera- 
tures were unusually high. Over the greater portion of south- 
western Arizona and southeastern California maximum tem- 
peratures of 110° to 120° were recorded, and over the whole 
of northern California, except the coast and mountain dis- 
tricts, and the greater parts of Oregon and Washington read- 
ings from 100° to 110° were recorded. In western Washing- 
ton the maximum temperatures on the 3d were the highest 
ever recorded in that section. 

Temperatures below freezing were recorded at a few moun- 
tain stations in Colorado and Wyoming. 

In Canada.—Prof. R. F. Stupart says : 


The mean temperature of the month was above the average in nearly 
all parts of the Dominion, districts near Lake Superior and southwestern 
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Ontario alone showing a very slight negative departure. A positive de- 
parture of 2° in eastern Manitoba increased westward to 6° in parts of 
Alberta and in British Columbia, while over the larger portions of On- 
tario, Quebec, and the Maritime Provinces the positive departure ranged 
between 1° and 3°. 

PRECIPITATION. 


The usual heavy rains over the lower Mississippi Valley and 
Gulf States prevailed during the month, and amounts in excess 
of 10 inches were recorded in scattered localities in that 
section. Heavy rains for the season occurred generally over 
Texas and in a narrow belt along the eastern slope of the 
Continental Divide from central New Mexico to southern 
Wyoming. In the latter section the fall was unusually heavy, 
especially at the higher elevations where rains were of almost 
daily occurrence, and the totals for the month were the largest 
on record. 

Over nearly all sections east of the one hundredth meridian, 
except the Dakotas and the upper Mississippi Valley, the 
month was one of abundant rainfall. The usual summer rains 
prevailed over Arizona and New Mexico, and amounts from 
4.00 to over 8.00 inches were recorded at numerous points in 
those Territories. 

On the Pacific coast and generally over the Plateau region 
the precipitation was deficient. It was also less than average 
over the northern tier of States as far east as the upper Lake 
region. 

In Canada.—Prof. Stupart says: 

The rainfall was deficient over the greater part of the Dominion, but 
over the more central counties of Ontario and the southern portion of 
Nova Scotia it was excessive, the largest departures recorded being in 
the districts between Halifax and Yarmouth, NovaScotia. In the west- 
ern provinces the most pronounced deficiency occurred in southeastern 
Alberta, where the fall was very scant, while in northern parts and in 
Manitoba it was more nearly average. In Ontario just west of the 
Ottawa Valley the fall was decidedly deficient, and this was also the case 
in northern New Brunswick and eastern Quebec. 


HUMIDITY AND CLOUDINESS. 


The humidity was equal to or in excess of the average over 
all sections of the United States, none of the geographical 
divisions showing values below normal. The month was also 
one of general excess of cloudiness, except in the Lake region, 
the upper Mississippi and Missouri valleys, and generally over 
the Pacific coast. 

The average and extreme values of the principal climatolog- 
ical data are given for each station in Tables I-VI, but the 
averages by districts are summarized in the following tables: 


Average temperatures and departures from the normal. 


° Average 
- tempera- De 1. ~~ we Pan 
S tures or the epartures 
Districts. 4 3 for the current a since 
st — month. January 1. January 1. 
Zz 
ro] ° ° oC 
New England ..................- 9 68. 0 — 1.0 + 3.2 + 0.5 
Middle Atlantic ................. 13 74,1 — 0.7 + 5.3 + 0.8 
South Atlantic .................. 10 77.6 — 1.5 —1.1 — 0.2 
Florida Peninsula* ............. 8 81.1 —O4 — 1.0 — 0.1 
EE nese chcccescesccosccecs 8 79.4 —1.2 — 8.0 — 1,1 
WE ccanceceocccscocsocscne 7 80.5 — 1.5 — 40 — 0.6 
Ohio Valley and Tennessee. ..... 12 74.6 | — 1.8 — 2.7 — 0.4 
Lower Lake ..............00s005- 8 70.9 — 0.3 5.7 + 0.8 
Upper Lake .................65.- 10 67.6 — 0.2 +10.0 + 1.4 
North Dakota *.................. 8 67.5 — 0.5 $14.1 + 2.0 
Upper Mississippi Valley........ 13 | 72.7 — 2.1 + 0.8 + 0.1 
Siscest Volley ................ 1 72:4 —28 + 6.6 + 0.9 
Northern Slope. ................. 7 68.7 — 0.7 + 7.2 1.0 
Middle Slope ......... .......... 6 72.6 — 3.6 + 0.8 0.1 
Southern Slope*................. 6 76.4 | — 2.9 7.1 — 1.0 
Southern Plateau*.............. 13 77.9 — 0.8 + 26 + 9.4 
Middle Plateau*®............... 8 | 71.6 | + 0.8 + 0.8 + 0.1 
Northern Plateau*.............. 12 74.5 + 6.4 +12.3 + 1.8 
SD EEE ccscdecs cceccecices 7 | 64.6 | + 3.3 +10.6 + 1.5 
Middle Pacific.............. teow 5 | 65.8 | + 1.4 + 9.8 + 1.4 
South Pacific ..............022.-- 4) 72.9 | + 2.2 6.0 + 0.9 
| 


* Regular Weather Bureau and selected cooperative stations. 7" 


~™ © 
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Average precipitation and departures from the normal. Average cloudiness and departures from the normal. 
- | | lee. | pict raise a 
o | Average. Departure. 5 | faa | a4 Ess 
53 Districts. Hy Z8E | Districts. e | $8 
Districts. | 25 | eocinil Accumu- : | E32 | > | 5&8 
| &S | Current | ‘soe of | Current | lated < | A < | A 
a | month. | | oan | | month, | since ; - 
| | | Jam.l. == New England ................ | 5.6| + 0.7 || Missouri Valley ............. | 41| —as 
e l Middle Atlantic.............. 5.9 | + 1.1 || Northern Slope.............. | 29) —O9 
Inches. | Inches. | Inches. South Atlantic............... 6.4 | + 1.4 || Middle Slope................ 4.7 + 0.7 
New England..................- ineienda 9 3. 99 111 0.4 41,0 Florida Peninsula............ 4.9 | — 0.1 || Southern Slope.............. 5.4) +1.2 
TS ETE TEL IE EE 13 5. 65 133 14. 4 ‘| eae | 6.1 | + 1.1 || Southern Plateau ........... 3.9 + 0.4 
oe nd cake win enenih s 10 7. 51 127 41.6 eae. Oe 5.1 | + 0.9 || Middle Plateau ............. 3.8 + 0.6 
Florida ee nt a a a aD 8 9. 65 147 43.1 47.9 Ohio Valley and Tennessee.. 5.7 | + 1.1 || Northern Plateau ........... | 21) —0.6 
2 SE ery s 7.11 129 +1.6 an @ EODGE BO veces cccsseceseces 4.6 | + 0.1 || North Pacific................ | 40) —0.1 
SE ER TRI SE 7 4.04 129 +0.9 -6.3 Upper Lake.................. 4.2) — 0.5 || Middle Pacific .............. | 42) + 0.2 
Ohio Valley and Tennmessee.............. 12 5. 03 122 0.9 —§. § I OES ee 3.9' —0.4 | South Pacific S0beeeesecevcéees | 2.4 — 0.4 
SE Mentesstascscesevcesnnost bine 8 4. 02 | 129 +0.9| —4.1 Opper Mississippi Valley.....) 4.1 | — 0.2 || 
vad Lake SRO RR 10 231) 7| —0.7 as. . aes | + Ea | 
SMD, oon tn ccccscccsvccccscces 8 . 58 | 61 —1.0 | +18 
per Mississippi aes eee ert 13 2. 33 | 61 —1.5 —2.6 "Average relative humidity ond departures from the normal. 
Miso EE WHE cccccccsccccscvescesceses 11 | 2.95 | 69 —1.3 —2.7 
Northern Slope. ..................-..20+- 7 1.12 65 0.6 | +0.2 |» tel Tie 
Middle — Sena aee =a 6 3.92 134 +1.0 —1,4 & Seal HM soe 
Southern Slope*..... es 6 8.90 | 122 +0.7 +0.5 Districts. ¢ | sé | Districts. See 
Southern Plateau * + 181} 188) +05 $2.2 | § | Bes || © | BSs 
Middle Plateau *............ Zs 8 0. 88 | 129 +0, 2 | +3. 6 <« |an* ] < me 
Northern Plateau * 12 0.19 | 28 —0. 5 | 0.3 ‘- weak ais oe - Bee tal 
ri innessess0ccennetenh deeds 7 0. 14 | 15 —0. 8 —7.6 | 
ER incée caccoscusvesacsoesess 5 0. 02 17 —0.1 +4. 6 | #& | 
ad. ae, arbiia sans Soll kia a ch ere 4 =. | 100 0.0 16.4 New England................ 85 | + 5 |) Missouri Valley .. +1 
| Middle Atlantic.............. = | +4] Northern sine ilens aves | +6 
* Regular Weather Bureau and selected cooperative stations. Florida Peniusaia erst: yo a. : |] Southern top cul mapas ‘| 7 ; 
. . oa "| PE ase | $i + 8 || Southern Pla’ | +9 
Maximum wind velocities. | | eee | 77 | + 3)) Middle Plateau. ..... | +9 
“ ; Ohio Valley and Tennessee...| 76 + 7 || Northern Plateau ... 0 
a d Lower Lake.................- | 73| + 4)|| North Pacific ..... ee 0 
> s > s Upper Lake ................-- | 7% +1 ! Middle Pacific............... + 8 
Stations. . 3 > Stations. 4 3 J North Dakota................ | 74 + 5 South Pacific................ +2 
g|\3 z $ | 2 £ Upper Mississippi Valiey..:.-) 68 0 | 
aiveria alr a ! a 
Columbus, Ohio.... ..... 3 52) nw. — Reyes Light, Cal.. 30 50 nw 
i. d5 560° wases 14 62 n. Bai iebs ciesanenenncé 31 56 nw 
Lincoln, Nebr. ........... 1 60 nw. Possia, RNS Ge 28 50 ow. 
Do. iaich os 25 51 n. Port Huron, _ 22 52° nw 
New York, DE Mesetheond 17 55 | w. Topeka, Kans........... 1 56° w. 


DESORIPTION OF TABLES AND OHARTS. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 
For description of tables and charts see page 38 of Review for January, 1906. 
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TaBLE I.—Climatological data for U. 8S. Weather Bureau stations, July, 1906. 


Temperature of the air, in degrees 


Fahrenheit. 
a af . 
+. a F j 
+ | a S| S 
di-di. x a 
— a * : a 
geese aid! 1a 
2 9 | z S| & Puy = 
B 263 $|s 2 $ 
[A |imidia | idl a 
68.0 —1.0 
59.7 —0.7 84 18 68 47 1 ie 
67.6 —0.9 85 18 75 52 6 ww 
69.6 —63 88 17 80 46 7 8&8 
67.9 —2.8 8 14 77 45 6 58 
644.58 —63 8 15 77 38 6 62 
70.1 —1.2' 89 2277 55 1 64 
16 —0.6 80 3 7: 53 6 61 
7.7 —06.7) 81 22 72 7 1 638 
67.6 —2.6 82 22 74 54 * 62 
70.6 — 2.4 89 22 79 52 7 62 
72.3 0.3 88 22 82 5! 7 68 
71.8 0.0, 88 2279, 52 7 64 
74.1 ,— 0.7 
2.8 /+ 0.4 89 14 82 52 6 63 
70.0'+ 0.3 89 2 80 oS BD wo 
74.8/+1.3 89 1082 61 7 68 
7444415 8 2 83 58 7 66 
75.6 —01 89 2 88 60 7 68 
De 88 19 81 55 25 «268 
71.4 0.5 82 2176 61 8 67 
20 —16 8 217% 59 #7 68 
75.9 —1.38 91 2 84 58 7 68 
75.2 —1.6 91 284 8 7 67 
76.4—06 9 282 64 #7 W 
75.6'— 1.9 92 1 85 aS 8 66 
 . 7 Sate 84 10 77 3 7 6 
76.6 —1.9 92 1 83 65 7 7 
76.6+—1.6 94 1 85 57 7 6&8 
70.6 — 1.7 8&8 2 80 MM 10 CR 
77.6 —1.6 
71..2—0.3 8 280 5 10 62 
5 —1.7 9 1 84) 6 9 69 
7.2\—0.7 8 1 82 67 10 72 
77.0 —0.1 97 1 85 64 28 69 
78.1 1.6 91 184 67' 8 72 
792.8 —20 9 1 8) 67 2 74 
733.1 —25 9 186 66. 2% 70 
73.6 —2.5 92 1 87 | 64 2% 70 
79.6 —2.3 91 187 67 2 72 
8.4 —1.7 91 28 87 68 24 74 
81.6 —0O4 
80. 8 0.0 9 27 87 =71:'27 74 
8.6 —0.3 9 2 89 75 24 78 
3 | ae oo 27 88 70 «18 «79 
8.4—1.0 9% 17 88 68 6 78 
.4'—123 
60—2.4 9 184 64 31 68 
8.6 —0.5 95 1 89 68 24 72 
9.2 —1.3 9% 2490 66 27 71 
80.7 —0.1 9 68 7 2 75 
77.0 —1.0 9% 187 6 5 67 
77.6 —3.1 9% 186 64 24 7 
81.1—0.1 9% 789 71 22 74 
79.7 —1.8 9 189 66 2 71 
732.7 —1.3 9% 188 @ 6 69 
79.5 |— 1.8| 92) 1 88! 67| & 71 
82.4402 9% 190 72| 38 % 
80.5 —1.5 
8.5 —2.0 9% 1590 65 4 72 
, | | ee 9 28 66> 3 62 
77.3 —2.7 97 228 61 #4 68 
77.4 —2.9 92 31 8 65 22 69 
$3.0 + 1.3 9 14 89 72 7 77 
80.8 —1.6 99 2290 67 30 72 
82.6 —1.3 94 24 87 71 19 78 
7992.6 —1.9 938 22 88 66 4 72 
82.5 —0.8 98 2492 69 7 73 
80. 6 sgonct OF 1 90 66 4 72 
746 —1.8 
%.7—2.1 98 1 84 62/10 67 
74.4 —2.0 91 18 60 10 65 
77.2'\—35 92 1 84 64 25 70 
76.5\—2.8 94 #1 8 6 25 67 
732.6 —1.8' 88 1 82) 58 24 65 
77.4 —1.0 9 11 88 6 25 67 
1) ) 94 #186 Gl @ 68 
74.0 —2.2 89 19 84 57 28 64 
75.8 —1.6 90 19 84 GO 24 67 
732.2|\—1.7 91 283 54 25 64 
73.4 —1.6 88 20 82 57 24 65 
74.0 —0.8 89 20 8 56 2 65 
69.5 — 0.387 280 SI 2 59 
70.9 —0.3 
70.7 +1.0 87) 18 7 Se ee | 
69.6 + 0.6 88 2277 56 25 62 
71.3 +0609/'90 22 8 651 2 62 
Tn is chanae 89 1479 52 2 62 
70.4—0.6 8 W077 S44 2 64 
70.2 —1.3 8 277 5S 22 64 
71.7 —1.4 90 2079 659 25 64 
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71.4 —@2 91 22 81 52 6 62 
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65.4 —1.3 86 74° 45 31 «56 
68.0 — 08 8 1877 5O| 6 59 
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| 3% sais 
Stations. 2= s8\¢ 
3? ° be a 
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oe ge A 
- ‘3 > 
Es S3\5 
a i |< 
Tp. Lake Re ‘ont. 
Grand Rapids....... 707 121 
Houghton .......--- 668 66 
Marquette........... 734 77 
Port Huron........- 638 70 
Sault Ste. Marie... .. 614 40 
Chicago ......--+-+-- 823 140 310 
Milwaukee.........- 681 122 
Green Bay.......--- 617 49 
Duluth ...........-- 1,138 11 
North Dakota. 
Moorhead.........-- 8 
Bismarck .........-- 1,674 15 
Devils Lake.......-- 1,482 11 
Williston .........- 1,875 14 
Uj Miss. Valley. 
Minneapolis .............- 102 
Bb, PAR. . ccccccccces 837 171 
La Crosse .......... 714 71 
Madison .........-.- 974 70 
Charles City ........ 1,015 8 
Davenport .......... 606 71 
Des Moines ......... 861 84 
Dubuque...........- 698 100 
PE Enwceccccesess 614 64 
ieee ps adie « 356 87 
La Salle............- 536 56 
BD occccccecccces 609 11 
Springfield, Ill...... 644 10 
annibal........... 534 75 
St. Louis ..........- 567 208 
Valley. 
Columbi =... 784 11 
Kansas City cai egined 963 78 
Springfield, Mo ..... 1,324 98 
— meses er 984 40 
ibdhseecencoe! sawne 
Lincoln basaseccoeses 1,189 11 
Tin teceenéacdn 1, 105 115 
Valentine .......... , 598 4 
Sioux City.......... 1,135 96 
erre ........ neneed , 572 43 
PD a6 pe ccecesess 1,306 56 
WEED cccccccccse 1,233 49 
Northern Sl 
WED cccccece si 2, 11 44 
Miles City .......... 2,371 26 48 
| Ee 4,110 8 56 
Rept eeerssrees 2, 8 34 
i ncadbenese 3, 46 50 
Guavenee’ peeesenees 6, 56 OCGA 
TT ostneencesecs 5,372 26 36 
Yellowstone Park... 6,200 11 48 
North Platte........ 2,821 11 51 
Middle Si 
Denver ..... = aie 5,291 129 136 
i idnts 666 K0 4, 86 
Concordia .......... 1,398 42 47 
EE 2, 44 O54 
_ aie 358 78 86 
Oklahoma .......... 1,214 10 47 
Slope. 
Abilene ..... ae 1,738 45 34 
Amarillo............ 3,676 10 49 
ic. saedases 944 8 57 
RT 3,578 9 57 
Southern Plateau. 
aa 3,762 10 110 
Santa Fe............ 7,013 33 39 
Flagstaff ........... 6,907 12 44 
Phoenix ............ 1,108 50 56 
by sogssesseenses ° 141 16 46 
ue seeeee ,910 11 42 
ts. 
SR 4,532 56 63 
Winnemucca ....... 4,344 18 56 
MB cco sccccccce ,479 10 43 
Salt Lake City ...... 4, 366 105 110 
Durango............ 6,546 18 56 
Grand Junction 4, 43 «O61 
Baker City.......... 3,471 48 58 
eientbecdacdne « 4 78 86 
Lewiston ........... 757 10 «51 
Pocatello ........... 4,477 46 54 
Spokane ............ 1,929101 110 
Walla Walla....... 1,000 74 79 
N. Pac. Coast Reg 
North Head......... 211 11 56 
Vort Crescent ....... 259 12 29 
Seattle.............. 123 185 224 
ae 213118 120 
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TaBLE I.—Climatological data for U. S. Weather Bureau stations, July, 1906—Oontinued. 


Pressure, in inches. | 
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32 | 22 /: 
$4 BS | 3 
BS | 2S | of 
~o | 89/36 
@a|}/se| tsa 
ge | ee) é 
4° | 8/4 


29.08 29.97 4+ .02 
29.21 29.96 . 00 
28.94 29.96 — .01 
28.93 29.98 + .02 
29.32 29.97 . 00 
29.10 29.99 + .08 
29.25 29.99 + .02 
29.32 29.99 + .01 
29.59 29.96 — .04 
29.41 29.98 . 01 
29.32 29.98 . 00 
29.28 29.96 — .02 
29.40 29.97 — .01 
29.36 29.96 — .03 
29.15 29.96 — .02 
29.00 30.01 , O4 
28.60 29.98 . 00 
28.96 29.98 + .01 
28.75 29.98 + .038 
28.84 30.00 + .05 
27.34 30.02 + .09 
28.80 29.99 + .04 
28.35 29.98 + .05 
28.62 30.00 + .06 
28.69 29.98 + .04 
27.39 29.97 + .06 
27.52 30.01 + .09 
25.89 30.00 + .07 
26.96 29.95 + .02 
26.67 30.02 + .09 
24.16 30.02 + .10 
24.77 30.02 + .10 
24.02 30.03 + .11 
27.15 30.04 + .11 
24.86 30.02 + .11 
25.40 30.01 + .10 
28.56 30.00 + .05 
27.46 30.02 + .09 
28.60 30.01 + .05 
28.71 | 29.96 . 00 
19 29.96 + 
32 | 29.97 + 
94 29.90 
36 | 29.92 + 
19 | 29.85 + 
39 «29.93 + 
46 29.88 + 
65 29.76 — 
62 | 29. 76 
9 29.88 + 
50 29.91 + 
638 29.93 + 
66 29.88 + 
64 29.91 + 
29.94 + 
42 29.94 + 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, July, 1906—Continued. 
| Elevation of | Temperature of the air, in degrees . 2 ~ | Precipitation, in , PJ 
| instruments. | Pressure, in inches, | - Fahrenheit.” sis fnches. Winé. od 
venaien | ' jy ’ e-... eee a| [es 
oe i¢ i. | 2 ; | 8 i . . , i> | 8 es8 E sie $ Maximum ~ £5 
3% Og | On £ T- | 3 | a | 9 Q gS |g 2222 > |. 18 © velocity. s| 2 
23 “aa 3 5 S Sc iut il S, 3 5s ia Selo = = = + i a i —) tn 
Stations. eS egies) 52 FS od | ag q | ig ge, 2 FR Ee 4/15. /2 s #242 
se EEE : eee it fe sf cZieg sia | igi2\seE - | 
SS lseael cs £3) Es i/a2/28/e| 2 2 8 [88 F [see SE 2\ 8g |S3 | 2 | |Sie\Siex 3 
ee eeeeids 2/5159) 54 slog als lela io | a | 38 ea iss] 2 | lelelgive - 
+} esi°2) 89 “8/8 | #2) & wigidgiaisidgis |gig ig 3 a iRIg > =—2 £ Si 8iPiz 523 rT 
aa fa oF $° © | 26 © ais 8 is it © |e io |8 S = a 3 2 os S isiSiaisieais 
a e#Mai< e-ia |m |G |S/A aR RA ae lameeli se iéaé Ale |e w/ 4 Alolidis<e le 
| | | 
Mid. Pac. Coast Reg. m@ 65.8 + 14 68 0.02 |— 0.1 42 
Bares .... se ceees 62, 62 80 | 29.96 | 31.08 . 02 56.0 + 0.2 66 2) 59 50 12 53 14 585i 7 0.01 — 0.1 1 4,248 nw 24 nw 31 6 10 15 6.8 
Mount Tamalpais ...| 2,375 11 | 18 |....... ERR TA tale Se Re aot aia SE EO lat oi CK See SR GAR Ba coe! Be Ae 
Point Reyes Light..| 490) 7 | 18 | 29.39 | 29.90 |......., 532/—0.6 78| 1 57)| 47. 25 | 49 | 25 0.00 | — 0.8 | 017,831 n. | 56) nw. | 31 4) 9 18 7.6 , 
PE ocdeecoccue 5O | 56 | 29.48 | 29.81 — .08 85.7 + 3.9 110 24102 21,69 #39 65 52 40 =T 0.0 0 2,841 se. 300 On 31 0 0 6.3 
Sacramento. 69 106 117 29.77 | 29.84 — .04 76.6 + 4.0 104 24 92 53 28/61 40 64 57 58) 0.00 0.0 0 5,784 8. 2s 2 31 0 0 0.1 
San Francisco ...... 287, 29 «42 | «29.77 | 29.94 — .01 57.6 —0.7 8&2 1 64, 49 31/51 St 54 52 88 0.08 0.1 4 6,874 w. 22\w 30.10 12 9 5.1 = 
San Jose .......+++++/ 141, 78 | 88 | 29.77 | 29.92 neue 68.6 |....... 96; 284) 4) 18) 54/ 45 |..../..../.... LEP lececnes _ {| =r w. 31, 0} 0 1.7 
Southeast Farallon. . 9 | 17 | 29.92 | 29.95 |..... Shi feocne 62, 2 36 47 | 26 | St | 11 |..../... ee le 0 12,594 nw. | 46) nw 31 5 4) 22) 8.0 
8S. Pac. Coast Reg. | | 72.9'+22 66 OT. 0.0 2.4 
Freeno.........+.+.. 830 67 70 29.49 29.83 00 8.0 + 4.5 111 24104 59 28/68 41 GI 42 @ T 0.0 0 4,868 nw. 2 nw. 1429 2 0 05 
Los Angeles ........ 338116 123 | 29.54 29.89 — .01 72.2 |+ 2.9 94/25 83 | 55 2/61 28 64 61 #79) 0.02 0.0 1 3,941 w. 20) ow. 25 18 12) 1 3.4 
San Diego........... 87| 94 (102 | 29.80 29.89 — .03 68.7 + 1.6 82) 25 73 58 2/64) 14) 64 62 83) «OT. 0.0 0 3,973 sw. 18 | nw. | 2 2 6 2) 31 
San :~ Obi 201 47 | 54 | 29.71 | 29.93 .02 “4.6 — 0.1 87 5 79 44/11/50 39 56 «(52 C74 | SCOT? 0.0 0 | 2,769 nw. | 13) w 3027 4 «02.5 i 
‘est 
Grand Turk ........ 11 6/20 90.02 3.04 + .@ 8338 92 25 90 Md MDE EP Ence-cleyacloes cle ce OG fecvccese De Ieececes Qe focwcleccceciscclecciveciesciosss 
San — os eeee 82,48 90 29.92 30.00 + .01 80.0 —1.3 87 25 85 71 6 7 |13|\75 73 78 7.77 |\+ 2.0 | 21 | 9,525 | e. 40 se 11015 6 5.0 
nama, | 
BREED «cece ceccecces Pil cccleces 29.74 | 29.82 Babe lescocce 92 5 87 71 | 27 | 74 +=#18 | 75 75 92 Ge feteaceal Gt Seewcees doavclovedivccscchasel @ 4a me ' 
errr #0. | 20.78 | 29.82 |....... Wee lenweses 92 5 86 71 | 24| 74 20 75 75 92 8.79 |...... | 17 | 5,066 nw. | 40 ne. 24 OF 5 2% 8.2 | 
| 
* More than one date. | 
| 
TABLE II.—Climatological record of cooperative observers, July, 1906. | 
Temperature. | Precipita- | Temperature. | Precipita- Temperature. Precipita- 
(Fahrenheit.) | tion. (Fahrenheit. ) tion. ( Fahrenheit. ) tion. 
& - ea 
| ° So | © 
| 3 | a | : = | : & 
Stations, | +. Stations, =] -. Stations. | + 
e a: : . E a: ; BE os 
2 i g 'geiss = I 'Be ee = 8 @o | os ' 
3 | 2 | a a | ] : . et F 7 § 5 = J a 8 * Fs 
Bigaigia iz piaig@gia |Z Bigigia |3 
_! 3 i) Et = 3 - a & = 
a | | = oe on = a) )/aia@ |e 
Alabama. . e ° | Ins. Ins. Alabama—Cont’d. ° e o | Ins. | Ins Arizona—Cont’d. - 5s dns. Ins. 
AlOgan «20. cceeerecceeree’ cveceleccces|.coces 6. 72 Valleyhead............... 93 57 74.8 6.62 eer 99 45 73.4 4.21 
Ashville. .. ......+- 00000. M4 62 76.2 12.44 Woe cv ccascceccnccese] vce chocccselossees 8,29 Quakingasp .............. GD heccccsivecess| BO 
AUDOER 200 ccc. coccccccess 93 66 77.7 10.48 Wetumpka.............. 9% 64 80.4 5.46 Roosevelt ............ sca oe 64 89.6 0.35 
TOMOEE, 6000 cccececestescelececcolscceselessece 7. 76 Alaska. Cds 6600dnsceseces 96 7 72.4 271 
Bermuda .........0sss05- 97 68 77.8 8.15 Chestochena.............. 79 3 «54.8 1,78 St. Michaels....... o4 41 68.6 1.13 
Boligee. .. .. «« «<< ss sseeee 100 61 8.4 6.19 Ketchemstock ........... 83 28 53.0 3.25 Sam Carlos. ...... cesses. 109 57 85.8 2.01 
ETD iin ncdncqueton dase cache oveschsonses 8. 21 Loring ................... 82] @/|587/| 499 San Simon ............... 105 58 81.4. 0.80 
Burkeville ...........«+++ et ae Ee 9. 06 DIET ik caneeeeuce ace 82 3 «(56.3 + «02.69 DN a ieaeneeuesessdse 97 46 73.4 3.0 
CNTR. 0.600 ccc ccesescoces| socecl|-cccee fp pose 9. 97 Piienes ces cseree cece ces 72 40 54.9 7.45 STP! sddcuseeceseces 115 85 97.9 0.06 
Camp Hill. .........+-++++ 99 64 78.2 11.24 , ee 80 23 652.2 2. 70 i tintiikns agée-enet oe lil 638 90.2 0.49 
Cedar Blaff pesessedsebec oneleccdncle cance! See ee WOE ME ode. etnesese 72 42 55.4 4.70 Silver Bell........ 109 67 87.0 1, 98 
Citronelle ........+ «+++. 96 68 80.0 6.71 Arizona. , er 115 57 90.6 0.24 
Clanton ... 26. e cece newness 98 62 78.6 1248 Allaire Ranch ............ ee ee on eS / CRT 107 51 (81.6 1.27 
CordOv.......cccccecseeo) 9] GO| 77.4] 7.92 (| Ae OT TR RSH Ea 2. 47 EE innsn es cenceces 100 «59 77.4 «2.77 
PD «<5 sogces cocedeeiicogs secgasionses «| SOS Arizona Canal Co. Dam. 113 69 92.4 1.62 - ae Ry 101 5476.7 1.738 
Daphne ........00-e0e+++| 98 70 80.8 10.50 ABUCO 2. cccccccccccceseee+| 116 72 94.6 T EE ccunvdaradeececess 108 61 86.2 1.82 } 
DOSROEE occ ccccccccccecce 100 6 79.2) 9.21 tt acuvecauacs#s <0 es 105 59 80.9) 2.39 Upper San Pedro....... 101 46 77.4 0.26 
Demopolis ....c cc ccccccscleccccclsccces esse, & 2 Bisbee. 92 72.7 4. 36 it otra ee sede eeseese 105 70 «84.0 0.71 
BBEIEED cc ccccccccccses os 93 67 78.4 6.14 Blue .. 105 44 70.7) 3.75 0 SS a ee a 
Evergreen. .......++«++++: st) 65 80.7 7.2% Bonita, ecccelscescsiseccas 2. 05 WEEE ccccccescesccccess| BB 57 79.4 2.50 ' 
Flomaton ...........+. 9 64 820 10.20 SG tiidnseshsdescesss 108, 54 817 1.45 Si diainstvivecccas 87 39 632 4.82 " 
Florence ........ 6-6-0005 95 58 (77.2) 894 aS . 2 56 89.2 0.24 Re eee rer caseet au 
Fort Deposit ..........+.- 96 60 78.6) 7.56 Casagrande .............. 119 71 96.8) «1,18 MOUS bbnerbekss 00000000 che coeeclessevelsesece 2. 87 
Gadsden ........ 65600005 97 63 78.4 11.78 Chiarsons Mills........... 91 36 (58.40 «4044 Arkansas. 
Goodwater ........ 6.6.55. 99 63 79.6 6.53 MED c6ecee + cessenesoeselesegaeebenel pases 1.11 Psd chdeadinettckicas 93 58 76.0 7.59 
Greensboro. ...........«+- 96 67 80.3 5. 05 Clime...... pagesede 106 58 85.1 1,25 REE seuccupeccbessecees 92 58 76.0 7.25 p 
SNEED ce000c0ceccocceiccscecicccccclsccese | 4,30 CNS S 5, .. ccccccsccccee 107 67 81.4) 1.22 Arkadelphia. ........... --| 9 60 78.2 8.45 
Gumtbereville . 2.2.20. scees| coce-lecscesiecoees| 10,52 COEED coccvscoccccsvces 104 63 85.6 2.81 Ariramans City, .........cclecccccicccccsieceees| 12,96 
Hamilton ...........+.+- 100 57 | 78.0 6.88 ~~ — peneee peone Geeeeus 104 583 80.2 1. 72 acbthibsciesdnne dee 88 §2 71.6 3.94 
Highland Home..........| 97 60 79.1 7.08 7 ae 104 59 82.7 3.89 Batesville ................ 98 58 76.9 3.08 
Lelehatehle......... deeel sonaslecreueciocates 4.00 DE nenpacdeccsdeceenel tae 52 78.7) 2.50 Beebranch ...............| 9 55 74.5 2.85 
Livin BD evccccccccccces 97 64 80.2 5.09 Fish Creek ........cscees ndbogelvoccesicseces 2.45 8 Ee ere ae 
Look No, 4 «2... cece cenes 938 62 77.4 11.16 OE 96 48 73.4 2.46 eee 97 57 77.0 6.90 ; 
BUNGE « co cgctsccccoscececss 97 63 80.1 8. 51 Fort Huachuca........... 99 4 «476.7 2.97 EE panbas beat caceee« 99 58 79.2 6.90 e | 
Madison Station.......... 99 60 78.0 5.76 Fort Mohave .............. 122 67 95.4 0.52 ) eae 2. 80 } 
Maplegrove .............- 99 61 77.1 14.11 Ra 100 47 «(76.8 1. 42 Camden. . 93 60 77.5 10.10 | 
Marion ... 2... .ccscccnees 99 67 832 7.04 Grand Canyon .......... 96 35 65.8 0.7 Center Point. ............ 97 61 79.3 10.11 
PTT 660 ad-0 60 0000 e deta coceakcoqnelssous | 8.04 Greaterville.............. % 55 74.5 3.06 EE TEARS FESS SE 7. 05 
DEE occopesece evcées | 100 64 80.3 4.82 SEE whirdn . Cotocccaeseenel ange t a eee 4.31 CT ccbabkinssenccocews 4 59 77.1 2.93 
PRI 6 20. bn oo0s 0000s de ecegoledogeciozeces 11.70 Holbrook .... ............ 102 47 76.8 1,11 GOERSTEAOMRS .00 cc ccccscces 95 59 78.2 5.50 
Oneonta .. 2.6.6 ccc cecnees 98 67 | 76.6 12.71 Huachuca Ree 2... 2.2.00) -ccccclecccesisccees 4.61 or a 59 76.1 5.93 
Opelika .. 100 63 79.2, 8.61 Tmtake DOM .....020.cccee| cocccleccccsieccece 0. 52 Dardanelle .............. soscslecceselecsce.| OF 
ih dsanbcangvenatess 95 79.6 9.71 th diemnasdpasass 9 | 6 81.0 1.00 i edideteeneecen % 60 78.0 6.20 } 
PURROTEEES 00 cc ccccccce sees 95 79.6 6.55 Keams Canyon........... 101 48 73.3 1.61 SRD SE wine eves ceccss cee 99 54 74.6 2.30 
Pushmataha ....... 97 63 80.9 5,37 Sn 0560660.00e0 60 ec 105 64 84.7 «2.18 SI nant suivante Gate 6 86 54 70.5 3.08 ; 
Riverton .... 2.6... 0.0000. 95 55 (75.6 10.88 BEEEUEMocccseeess cccus 115 63 93.2 0.28 OS ee 9 | 58 79.6 7.67 : 
Scottsboro 92 61 75.6 10.71 BEOED cccccccecece se cocdl ae 60 91.2 0.54 Eureka Springs........... 92 52 73.6 3.66 | 
a 99 65 822 4.69 Mohawk Summit*!...... 117 84 97.3 0.00 Fayetteville.............. 92 57 740 5,88 ; 
Talladega ..........- 000 9 62 78.4 10.86 Natural Bridge........... -....s)ecceee scenes 2.56 Forrest City.............., 92 60 76.6 8.67 
ee a Taare: ae 8. 34 Dy snagdiennésndecny beadésleceeast ae  -chgamdestatempicasiestsactissalesccss GOO ' 
Thomasville. ............+| 97 68 80.7 3.35 il ontin den nenaunaden ean gs 60 80.2 1,85 DE ¢acasseassessooe oes 93, 5&9 75.5 422 t 
Tuscaloosa ..........6.65+ 97 6 79.4 «6.71 Tico chetenneesséccenl Se 68 94.6 0.06 Ns caudbdbemeorn sea 97 51 72.4) 452 } 
Tuscumbia ...............! 96 63 78.2) 5.87 Phoenix (Ex. Farm)..... 111 6 89.8 0.06 Be ccdbcndscoenerscces 97 540«76.4 0 «285 
Tuskegee. .............05- | 9 62 80.1 8.53 Picacho *5..........0..... 110 80 99.0) 1.54 Helena. .............+.+- 4 61 78.6 9.44 ' 
Union RED. .cceccccees 97 66 79.7 9.81 i PED, deccccepcccseheaeeecicetcesioceccs] MOO) fF BIER casenecnsescccowcncs 98 61 80.0 10.15 
Uniontown ............... | 100 65 80.5 4.83 icncastnééeedendesaeudledeas dncseechecases 0. 58 TOMATOES 60.0 cv cccccvccees 98 5678.2 «2.61 
’ 
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TaBLe II. _—Climatological record of cooperative observers—Continued. 






























































Temperature. Precipita- | | Tem t | 
Fahrenheit.) | | Zemperatuse, | Prosipite- |i | ‘Temperature. | Precipita- 
( ) | tion. | (Fahrenheit.) | tion, | | (Fahrenheit) | tion. 
> | } | ~~ j 
co) | _ 
\z |: | Py | |z |s 
| © | «= | ©. 
Stations. , | s <5 Stations. : a. |S. Stations. 2 14 
a | zo ©° g ; e | oe | : x . ae 
= 3 Se iss a | g wo | oo i a | lok | SE 
a FI , | ¢8 = aia as | 76 z 3 | 88 | os 
Hlalgis |3 Blaigis |3 lala] a 
s\|ai/a/4/é 2/2/2ig |3 \a/a/8l4 3 
| 4 = .je | al aA | a a | & | = > = 3 le 
l ame Bas a 
Arbensss—Cont’s d. , © ° ° | Ins. | Ins. ‘ ; , ° “Se | | 
eR «<0 ase Ce (eta a aia 0.97 Peal d. ich. wate ine. | Ins. p Colorado—Cont’d. | °° | © | O° | fe | Ins. 
Lake Village Be a SaaS 93 60 | 78.4 9. 49 oe ee ill eceerceses 101 56 a13 ae — D coccedeceseseves 81 | O05 00.6.3... ana } 
Lewisville..........-.+-.. 99 59/794) 6.95 Sone Ramen .........0... 94 51/728 0.00 | Senicas ee eroresees 87 | 36/608) O76) 
Semne.......ccccc-co- 91 561754 5.27 Sy aheatenetat = 3 a “t Fort Colas (dbde se eenenea 93 41 | 65.0 1. 96 
es se scashnd 94 60 | 76.0 | 11.20 ———. . 102 50 79, 3 ° +H — MS 6666 000600 Caenneaedsaes waleeesssleseeas 1, 59 
Mammoth Springs........ 92 51 | 74.8) 3.07 Seeemereagressste-cceca] UES elas au haw gy Cec ccccececccccces 83 | 35 | 58.6) 4.04 | 
Marked Tree............c)ececee seeeee cocoel BOOS Mount St. Helena OR : i 0.00 ( ~— ahbagatnebbeaiie S| Sie | 0. 26 | 
Men ..*...........cee, 95 59'| 73:8 | 8.08 a sseelecpeclrasc| Oae anaes vee cree ccccceccoes 86 | 88 | 59.4) 1,78 | 
en cc vce 91 59/754) 5.14 Needles widadbermehueeseesie a — as to | ne PebsudeWeesevess teeeeeleeeseeleseees 3. 35 
Montrose .........+.+--++ 9 60 | 78.9) 8.98 NevadaCity.............. 9 | 45/730. 0.00 > ORE TO 3065 0000 cee veees 89 | 39 | 62.8) 2.09 
Mossville.........00--++ 8 55 | 71.0) 357 Newcastle...............- 107 | 52/826 0.00 fv ereime mpeg i Silas ce 
aa whe.............1 @ 60 | 71.4| 5.10 | ho gala = = = : 4 | — ST an eathbnddiee etan< | 79 82 | 52.6 | 1.20 
inept 99 59/786! 3.7: Eee asian so nnan onsen | = ~ =. eo ] eee eon 2r esos eeeeel oS 44° 71.2 3 
a EP ec ccccccesecscecs - * 76.6 481 eenaeseowny oupscseshal oe lene | ae mime | oeeeeeeceess seeees | 98 44 | 68.4 | 2 
ee eee 95 51 | 78.4 4 N . ‘ ‘ . | SPROVOR ee cece ei eeeenreeeeeiseessaiseeess je weeeel ° | 
in... a\|... desy! he es ee = S as > = | CD cnsnth doevecskuel 87 | 85 | 58.0) 1.56 
 &—_ RP 91 51 | 72.2) 6.50 Ojai Valley a eae a — = at $4 — Ee 79 30 | 53.3 2.40) 
| ERRORS 99 62| 79.8 | 10.26 — 113) 54/845 0.00 do | svemepangesebeden ow] &) ee) Se! 
bl 99 85/ 79.5| 9.89 Oroville (neat)...........| 110| 55| 846 0.00 | Hoehne . al aol eats'| ESS | 
ee ccccesccescccccese o ‘i. eooceece > ‘ htt alain a it tach tna sat = | 
te eincrdness I) 90) 86 | 727) 287 - pgeteganabebeg "96 | 42| 657 | O00 | Seem Aectosn cacnaesaereee | Sioa) want 
Russellville .............. 96 60 | 78.6 6.39 “os =f glibpmanepaeamatata 90 52 68.6 T | oa yoke (near) .......... ; 48 | 71.0) 2.55 
Gplslerville.............-- | 8 50 | 301 64 SERED oneasnovense4es S| BIS tl adel —s TINGS ......-2200- 84 | 39 / 60.0) 213 
cine 6: diccuede- | 98 59/77.4| 7.03 Point Lobos ............. 70| 521 59.0| 0.00 | op ~ PO 82) 34 / 56.8) 1.83 
Texarkana ARE SEN | 97 65 | 80.4)| 5.36 Seatac... .. 109 | 60/845! 0.00 | | Lake Moraine | $1) 49.4) 4.66 
—— 97 sslme! see (— pcgedeaaaapaaaeat ~ ihe oP | Lamar 46 | 73.1) 2.72 
White Cliffs... 20.2222. sein hceieddicesieh aa I ilkah cnrinscec estas 95| 40/1 67.6 0.12] Bey oe 
Wiggs .....-2..20000e000. 98 55 | 76.0| 6.76 *incaneaeaagialieae te 104| 601840. T. | T meen 45°| 74. 4°) 3.20 
uae pebesonces 97 60 79.5 6.56 ei hee 59 | 79.5 0.00 | | +p Scdddtaes ww acedeasadon . = y S 
Alifornia, pd . @ 4 | ° 
— ah POR ter Reedley oocscocsess cee 3 | 50 | 85.7 9.00] | Longs Peak 7| 51.0) %87 
ne séexedeeeensiies 112-55 | 84.2 | 0.00 er tadissskagsnssiters "joo | ss | fae) oT | Sao o\| ee; 18 
Auburn .......+--+-+00+0: 100 61 | $4.3 | 0.00 apamnacateg | 104) 58 | 77.1 0,00 | Mancos. 41 |eaa| 262 
usa 9 50 | 75.0 0. 01 a ~ U : . , 4. 2.6 
Seis sacickaschdws 117 76 | 99.2) 0.00 9 Sac pewasetee | | aloe as i —— iors! cu 
Bakersfield 113 49 | 838] 0.00 on ala 7 53 | 79. eo } — 40 65.5 1, 01 
Bichep” te teerereeeeerees = 52 | 63.4 | 0.00 Sacramento...........-...| 98 52 | 741. 0.00 Pageds. 31 od 88 
heduceseceeseeeos ye 434) 75.14 0.01 em ee a ae t 65. af 4 | > 4 . : 
ne Kalan ebindoatives = 44 70.6 | 0.00 San Dossasdine SEN ACE: 105 53 $0.0 Pome Genus =) od . 4 
i PEI oe 7 ) i ; | P CEC PAM tole Epa A ainiee 
emai nara ean = a 6 > 4 _ poe RG Pa eee = = oy 0. = oe fe 93 40 | 60.5 | 2.95 
Brush Creek ............. 104 46.| 75.0 0.00 San Miguel Island........|..... 2 . / | Rangley.........++s+se0+ 93) 40 | 66.38) 0.40 | 
 ngealeaprrgrioneta 109 70 | 91.3 rs arate, eae voafees seri =*aa sr aaees - River Portal..............| 98 | 46 | 67.6) 0.70/ 
Campbell, 2.2 2.2.000000. 98 43 | 688 | 0.00 soot Femcnliage- 2] | slece| ool a + aaa | azilona| 242] 
Csddbscucettacsossed cibax Ser eee 0.18 Gamba Creme ...cs. ccccccee | 95 44 64.9 0.00 | a weer.) ake ee | ef 62. 4) 2.42) 
Cedarviiie ie ar 105 50 | 75.6 r. weg on Ay 12 Abe: | . ae we veccceccccecess 88 37 62.4 | 1.85 
as aaa rises 110 54|s22| 0.60 poemnmmesrcceerssesees | = tere ace | ME MA ee ne curessucses 83 39 | 59.2) 3.67 
news dud tn 102 57 | 76.8 0. 03 Santa Rosa eos de 99 44 67. 2 " STEN. 2. +0 2000 9 s0 008 + 4 
Cloverdale................ 107 49. | 75.0| 0.00 oo ceaes a | 139! 58 | 87, ed Sapinero. ..;.....--+++++ 86 | 85 | 50.1) 2.42 
Colfax .n..-eececeeeceeens| MB 5B | 76.8) 0.00 Sierra Madre............. o6 | 57/760. 0.08 | | ecanse> scar pene oi Siaet ca 
Yolusa . REESE (Ee 52 | 79 — SES occccsccccees Lad 3 | Bes nweuse ccodccceccceses | 7. 1.94 
Craftonville...........0.-l/...- . Rass) eeriah as cenkdon Eats eickzctansdse) Ete vol Heed Ee 4 | Silverton................. | 32 /| 6 | 2. 82 
Crescent City ............ 69 47 | 57.3) 0.00 DE: cc scancccodl | GRE. ae 67.8 ae —— Wo RQ Rink Sabie vekcsaek:: elke .& 
Cuvamace ............c-- 82 51 | 68.8 0.16 Sterling...... — nereaee 97 51 ra : oon } Teen a hodbbétedececeenaet je eees er 2. 68 
Delta. «i...-.s.ceessecse+-| 106 54] 81.4 | 0.00 Stockton ....-............, 104] 53| 77.9) 0.00) | Tinided................, “ail aa’ x'| 458 
iia vapk seis sulk atucuislomacee ees 0.01 s aE ersouscoveseoery el : 7.3) 4. 
Dobbins sevevvcccccs......| 108" G'/ $8°6"| 0.00 Summerdale v..222222....] ‘ap | 85] 707 | 0.00 | Ko denabtasesr peso rd Seed hows 
| Siler eee eg 109 52 80.6 0. 00 = . eee." > bo — a. D geen Wiha ts ah 6s ke sondas ony ahs oe]scesseleseoes| e 
a sce cau 100 «B41 76.2)~=«COT-~C mere Fe atedandeatpeneined 7 ps ap ite | Wagen Whee! byS Si owaka on 83 | 30| 55.4| 460 
enc nonainscan’ 107 «58 | 83.2) 0.00 Tamarack... ...........| 7%| 2%|582| a4] R——~ oe reagerres oo; 2\a0) 2e 
ae 114° 53 | 86.6% 0.00 Towle cece oe wakes st : v0. 0. 48 | WE abe scecccosssese | 33 | 59.2 | 2.14 
kien absences 104 -52| 820) 0.00 1 — “Sepegepegeeesnen Me MB ih fae oe | Whitepine .......+0-.++. 74) $1) 51.0) 400 
Emigrant Gep............ =| a | =e) oS Bee Prersexsereven overs = 38 | 65.8 0.00 | | WRF. so cint. cece cccncsece | 97 | 46 | 70.4) 1.62 
= > epanabanatenan S| 3/78) 08 Tulare . .»..-+.++++++++0+. | 10 58 | 83.0 0, 00 | Yuma......... sp ene aiees Fa becu seseeleeeeee] 2.46 
eS tedenncses snccees 111 53. | 82.6 | 0.00 VE itis candinaneess roe ore I eee | | | 
dai ah Gee nan ceuswuseelenienh J-ccese | 0.20 a eels | 97 58 | 76. ; P =-  sabapeprecnepense = Bee! 38 
SS babe Dae I: 0.00 Upperlake teen ee eens erenes ; = 8 | 76.1 0.11 | Canton peececcccoeeccesoce 90 45 | 70.2 | 7. 80 
Fort Ross’ ..............| as a | 88 | CeO Upper Mettcie............ | 105 | 55 | 79.4 0.00 | | Colehester................ | 85| 49/ 69.2) 4.71 
—,........... a1 Blee oe Upper Mattale............ | ssaa-loersae[-aaeas) O00 | Falls Village ............- jncovenfoosens |-s--.-| 517 
ES 103 45 69.6 0.00 ee 109 350 77.4 0. 00 | | Hawleyville ............. 88 46 | 70.5 | 6.88 
Seta ee) S| SRS SS Visalia... ss... es seseee. | 1 | 51 | 83.4 0.00 | | Lake Konomoc...........|-....+|.++... heed | 6.66 
ie... 4...... tke : aan Beenaszonsvo~hoenaeins ‘| 111 58 | 85.6 | 0,00 | | New London ............. 86 45 | 70.3) 6.41 
Greenville. ............... 101 38 | 68.3 | 0.38 Westpoint... epeeessserasees ome tt r. | | North Grosvenor Dale. . 88 | 46 | 71.2) 3.96 
alates it slael eal WESEEEE «..- 20000-2000 | 54 80.2 0.00 aaa 88 49 71.8 | 4.96 
ED nodaudenuaaans 110e¢ «= 44 -74.04 0.00 ce “a a m.6) 2& yey mee SE Sy 87 « 7.8 | 5.00 
SS stinece viet cnbsnese. 115 73 /93.4| 0.04 Lenten ea] ae ata} atte | South Manchester ....2..0)-..53-|-0-52-|-2203- | oe 
—— --Ae-dt- tay) MN fucker > “elatee : 9 | 68.3 0.00 | PREIED ov esccscecsceecees 84) 48 | 69.8 | 5,08 
ss 120 71 | 94.4 ' pe Oolorado,.  . eer 87 47 70. 2 8.17 
Idylwild meena fe 47|705| 0.73 Fee ncsewn tnavouneseces ane ~pecleagras 2. 46 Wallingford .............. 87 43 | 70.8 | 4.36 
ES 62/914! T. Antelope Sprin Oe ae 85 28 | 56.7 215 oe > ns Ba eeaeeg: 4 last an 
Searches agaist 97 60 | 77.8) 0.00 ‘Arriba. ae t B | 56. 2.15 West Cornwall ........... 87 48 | 69.9 6. 47 
a," B+ Slasi cn ie ee Se 90 42 | 66.2 3.64 || West Simsbury... .........).....e)eeeee |e seeee | 7.88 
Kennedy Gold Mine .....|............| .....| 0.00 Riis cescccseesees | ge| a| 702) a2 tenet  - Sai a ers 
King City. ..ecsesee oes (ide | 9) oLo0 Boulder | | St léeo kat| || Delaware city lesees-) &98 
ees coooenes a) nee > Breckenridge bieiokbacoens 76) 27 | 527) 1.87 | | TE idduhovsecddcrscses 91| 57 | 75.6| 8.62 
Livermore........... ..-.| 1099 49|752| 7 Burlington...............| oa re +t |. ~ Tepapeerbesedag S| Cie Se 
Lg RENAL Sa 104 po 7e8| 660 Reeeeeirstecteseee see: = 43 | 69.1 2,16 | Millsboro..............+.. 92 55 | 75.2) 4.55 
tone tien =| plnel © CamyOr......++200+++0+0+- 48 | 69.6 1.17 | | Newark ...........0000+ 91| 55/743) 896 
AO0 FIRS. 4.200--+2 0000. % 80 /77.0) Tr. Galiano. seco ee ecceee. S| 39/686 4.29) | << —~ peapenegegenegy nas 89| 57 | 73.2] 11.56 
BTS sa. ccsacecns | 98 40/724) 0.00 || Cheeeman................ Si Sites! sat I erg Zhstrtet of Cobembia. 4 Pht 
ee, - ETE Ee 119 60 | 92.0 0.00 Cheyenne Wells.......... 93 (aoe) Saar || West Florida. ~ ga 96 56 | 77.4) 7.90 
Marysville ...............| 109 54 | 80.8 0.00 Chromo. 88 Silas oat | Fi 
i itnincvsseceevened lil = 55 | 84.2) 0.00 || Clearview ................ 75| 31 | 51.8 5.08 | Ape .00..05>----o1 Si BPS! as 
 Scdcdlelthencsssdpaatealebaked psoscal ON ar aa a 91 441 67. a | | AFONOL .. -...--+- +++ 00+: 93 | 68 | 80.9 | 15.14 
Mills College Sienna 4 2.00 se ebm 91 44/ 67.0 271 Avon Park .. ...........- 94 70 | 81,38 7.91 
Ley SAE ISOC GREER iat. ‘Se | oes Crippleeetk | 88 | 48 | 65.0 tS Bartow ...cceccecsecce-s.| 96 | 70) 82.8) 507 
~— Ae CO ig es eee . | ff SRPPROGTOSE «..«-- +. 0000 ele oonne | speccelscoese . 45 RENT cncéévedéscqnsctses 98 65 | 80.8 | 3. 96 
Se adenesiees 107s «55 | 82.8! 0.00 tea EE | 99! 471784) 0.34 Brooksville ..........-.-. 98! 69 | 80.6! 20.54 
45——_5 
a a —_ 
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- Tase II.—Climatological record of cooperative observers—Continued. 























Temperature. Precipita- | Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
We 
“ | | ~— | | | | 
| | |3 | 3 |% | | |g | 
; ) | «a 7 | a | | .) | P| 
) Stations, | a./2. Stations. 5. | 2. Stations. | a # 
; / e ae : : ze aE ; : Ee | oe 
a g wo | ©o a i 2s | oo | g r se | @o 
: 7 9 as i@ss s = gs 7a 3 = See ics 
5 8 le os | o 2 Fy 4 o 2 | | 8 | 4 an a 
| a ro] = a 3 | = a 3 
) Hie) Ss | 4 | 3 gi)eiaida iz \giaiaia |z \. 
Ai | a), a | A | & zA | A |e oa | A} A] A] | & 
| | | | | | 
Plorida—Cont'd 2. * o | Ins. | Ins Georgia—Cont'd ;} °@ © bg Ins. | Ins IUlinois—Cont’d. ~~; = ° | Ins. | Ins 
Clermont .. ........ 06 eeee- 97 71 | 82.4 7.61 | BERD ccncvdscocecvesceses 95 62 77.6 7. 36 PEED cccccceccecceces | 98} 688 | 75.4) 0.50 
De Funiak ............... | 97; @ | 80.1 7.48 St. George... ........+.-- 95 65 79.6) 4,88 Hoopeston .. 93 50 | 73,2 2.34 | 
BEEN cuccccccccecoeccece | 96 69 | 80.9 | 7.52 i, be as ncvede a+ cceee 95 69 80.9 | 20.03 GEE cemnetuceentececese 95 52 | 73.2 2.51 
Federal Point............| % 70 | 81.2) 9.20) EE cadinenceacs covnces 4 68 81.0 | 10,02 Kishwaukee .............| %8 45 | 71.7| 299 ? 
Fernandina .............- | 70 | 80.7 | 14.59 Statesboro........ 96 62 79.8) 8.53 Knoxville...............- 95 48 71. 3.08 
Fort Meade .............. 99 70 | 81.6 | 10,59 IE ccs 00 ce coess 95 62 78.1) 5.89 BD 60... cecsccscsces 99 51 | 73.2 | 2.16 
Fort Myers. ..........+++ 91; 72)| 80.2) 9.69 Tallapoosa .. 96 64 78.2) 9.05 Os ne 98 | 48 | 72.4) 4.25 
Fort Preree........ «+... 9 | 69 806) 6.04) = || Toceom ...........eeeeeees 92 62 73.0 | 14.70 | Lamark ........0s0eeee0- | 92 44 70.7) 4,32 
Gainesville. ............. 95 62 | 81.2 | 10.28 WROD saccencesdccceses 97 66 80.0) 5.11 REE éccccceceeseseeves | 9 56 «75.8 | 0.61 | 
Galt... 2 ccccccccscesecess sees 69 |......| 810 Wann ddeseece os overs | 9 68 78.4) 6.53 DME ob codvceceetecuesesiecepetioocssebesoese 0,97 
Grasmere ... .. 6... «csnnes 96 BT GES Io coccce Vidalia. ... 93 69 80.8 | 9,27 McLeansboro............. 95 57 | 75.9 1.92 | 
Huntington ...........+.- 95 69 | 81.2 | 13.23 Washington .............. 95 64 76.4) 9.86) Martinsville. ............. 95 52 | 74.6 | 2.74 
Hypoluxo.........-.-.005| Of 71| 81.8) 7.31 Waycross ...........-.00 4 68 81.3) 9.01 Martinton............... 97 50 | 72.6 6.02 
Inverness ........--s000--) 92) 68 | 80.0) 14.87 Waynesboro.............. 4 65 79.5) 4.68 | Mascoutah .............. 96 ‘4 | 75.1 | 0.90 
JABBER. .00ccccccceccoceses 92 69 | 80.2;| 9.71 Westpoint ............... 95 65 77.7) 8.12 BD BEMROEEE . cccccccccecoccese 96 51 | 73.8) 1.66 
Johnstown .. «1... 6.6. ceee | 64 80.6) 9.93 WOE on sacs cecccees 9x 62 77.5 | 11,74) | Monmouth ............... 98 50 | 73.6 | 2,73 
Kissimmee. ...........05- 93 62 | 81.6) 6.65 Idaho. || Morrison ................- | 48 | 70.5) 4,10 
Lake City...............-| 983] 70 | 80.6/ 15,92 American Falls ......... | 98 44 70.6 0.40 Morrisonville ........... | 51 | 73.2) 1.87 
Macclenny ..........+-- | 68 80.8) 9.59 Bannock River Cabin .... 91 37 66.0) 0.07 Mount Carmel... ......... she als ec esonswese 2.96 
PRGERBOE. occ ccccsecccccess m4 68 | 81.6) 7.70 Blackfoot ...........-.60. 96 42 68.1) 0.17 Mount Vernon ........... 99; 52) 76.6) 1.07 
DERMEBOD: vc cc ccocccccecees 93 70 | 81.0) 7.50 OS Fare 101 54. «77.2; T || New Burnside ........... 4 54 | 76.5) 4.76 
Marianna,.......... sco 6 67 | 81.2) 7.42 GEREES ccccccsesésecsccel Uae 48 76.8) T. QE «cece cosccssccccccce 96 49 | 75.4 | 3.97 
Merritt isiand............| 71 | 81.2 9. 54 Cambridge .............. 105 45 77.4 0.04 SD GD. Sxenecccescescosce 97 51 | 73,1 1,45 
Miami ........-.0seseeees | 92] 69/| 81.8) 9.26 Chesterfield ..............| % 36 65.9) 0.07 Palestine ...........-...| 100 53 75.4) 3.56 
Molino ..........sse--0+-| 97] 68/794) 7.99 PE wep eReOERp I Fos Peng aaa a Si thaceasentvanuvess 92| 54/| 74.2/| 0.89 
Monticello. .......--.-.---| 92] 67) 79.9) 890 | DOWGY....cccccccccccccceey 42 66.5) 0.03 POSS ..cccccccccscccccecs 95 49 | 74.4) 2,95 
Mount Pleasant .......... ej eae a 4, 86 PEEEEEEED, scccccccccccecces 98 46 74.4) 0.00 Ey: oxreenseneneuenceses 93 50 | 72.1 4. 87 
New Smyrna.............| | 69) 81.2) 7.91 DUE scccoccensceseceieceesel cuncobiccecs 0.00 PEERS occ. ce es cececcoce 95 52 | 74.8) 239 » 
GEER cece cecccccccccceces | 68 | 81.0 | 15.42 Oe 96 34 «(64.4 0.54 Dk cncecuvesecsecese 98 52 | 74.6 3.49 
Orange City... ......-..0e)eeenee 5 GE acces 6.74 CD cheteccctccscessess Te 52 82.8) T. PEED . ccccccccccsccescocs 4 57 | 76.0) 2.74 
Orange Home ............/ 94 | 69 | 80.7 | 842 Grangeville ............. 95 48 71.5) 0.01 eee 95 50 | 71.5 1.25 
Orlando ........00--se00+| 95 70 | 82.5) 5.65 Hot Springs.............. 104 5477.8) 0.15 Robinson. ..............- 93 52 | 74.4) 2.81 
Rockwell. ..........«sss+. | 958 69¢ 82. 4¢ 12.35 PE PEED cecceocccesece 93 43 «67.3 0.27 | ON rer er 95 48 | 72.8 3.91 
St. Andrews ..... 4 70 | 81.8) 9.08 PROUD. 600: ccocceceses 91 38 (64.4) 0,29) PE cbencecovéscccee | 97 53 | 74.0) 2.52 
St. Augustine 92 | 69 | 80.0) 9.33 Kellogg 98 43 69.4) 0.12 St. Charles ...............) 99 49 | 72.2) 0.74 
BR, BD ce ccceccccesccceces 93 70 | 80.2 15.19 Ds cedindangeensesescose 83 BM «(58.4 0.50 DM teuk be cree desdees | 9% 55 | 76.0 3. 37 x 
Stephenville ............. OB J. cocccheceess 14.14 DE oc pc ccoustesccee« 97 48 71.3) 0.00 GENOEE cevecccssccccceces | 99) 43/ 72.5) 1.39 
Switzerland ..............| 924) 704 80.24) 11.20 RIED dccucsscnnécesce 90 39 «464.8 0.06 EEE ccoccecccescevess | 97 51 74.4) 1.76 
Tallahassee............... 92 67 | 79.8 SRN DT scaghecsesecsensesce v1 35 «(663.8 T Sycamore ................ | 96 47 | 71.8 1. 36 
Tarpon Springs.......... ® 69 | 80.1 | 11.73 Leet River .......ccccees 89 42 65.4) 0.27 Tilden e6Nssececaenesesese | 9% 50 | 75.0) 1.72 
Titusville,...........-.---| 988] 67) 80.9] 9.21 Ponhwh ob nncensnecsess 100 36 «67.7 | 0.00 _ eee | 49 | 72.2; 214 
Wee secccccccesccccese, 8 63 | 81.4) 9.16 Meadows 100 3 «6467.6 |) 0.00 SNEED cucdnccsecccncess 93 51 | 73.3) 409 
Georgia. I snbnedecsennes exons 102 74.4) T. Binds ccsuscecsccses 92 $2 | 73.2| 216 
Abbeville ............ sacdleeduesboscceknsoeen, OF Minidoka ............... 102 49 74.0) 0.22 Vernon.. 96 5 75.2) 1.00 
Adairsville . ........... 91 | 62) 76.0) 10.32 MOSCOW .........20.+05--| 9 Sl 74.6) 0.0 WOND ccc ccccccccscoes 95 49 73.6) 1.68 
BB ive cvccccccevesvees 96 | 62/822) 8.34 Mountain Home ......... | 104 48 76.0; T. | SP Apes en 2.11 
Americus ............5.+. 9 | 66 79.8) 457 Murray ........... avenece 97 40 67.8) 0.73 Windsor. ccccccecee] 88) 8} 736) 1.398 
BER osc 0000 covsveevess 93 | 65 | 76.0) 9.30 Nevens Ranch .... Sea! CE BE Winnebago............... |} 9 48 | 70.8 | 2.83 
Bainbridge ............... 9%) 0) 667 | 82.0 8. 92 Ga ccccesascecosoevecece 102 44 71.8) 0.00 EEE wanneeecsesccece 97 47 | 72.0 1.61 
Blakely ............ BOO fo cececls sconce 8.04 SEL sdetcocecesercceee 109 42 74.8 0.00 ccnwwned. cc cuccvecccase 93 46 (70.0 3.19 
Bowersville .........-.-.-| 98 | 65 | 76.8)| 6.72 PeRncascscess coscasccces 87 37 - 62.0) O80 Indiana 
Brunswick ............-..| 97) 69 | 81.6) 13.14 Ashnbetn sens oeeeeses ee Ere ee DEE occccecnes coves 90 52 | 73.0) 1,14 
ii dthesnedanwesseedin dese Nevtessences 10. 55 Pollock ........-.00.0-+--| 105 50 77.4) 0.00 See 93 50 71.4) 3.81 
Ce Sbbdccaccesceceses 95 | 62) 76.6 6. 92 EE secceodbevecouses be | 46 71.4 0.22 BEIGE ccc ccscccovecccese 92; 49 | 70.2 3. 46 
Cinks dbqncsnocs cobe-eneseceareneitasceds Ge SS 83 37 «61,1 T. a rodistenestsccoe 93 656) 76.8); 2.10 
Css coccccccccoses 93 62 75.6 5.67 Be, BEEEOR ce ccccccccescceee, BD 4 «#73.3) O15 | Bloomington ............. | 91) 87) 751) 2.30 
Clayton ...... peocceceseos | 90, 587) 72.0) 14.50 RNID cctscoccccnccecvesc|sscsselecescslossoss 1,32 Butlerville ............... | 9 | 52/| 74.8) 2.68 
Columbus ................| | 67) 80.6) 10.36 tt <nchssenen s ; 97 40 69.1 | 0.36 | Cambridge City .......... 92; 49/726) 255 
QORBTER ac cece ccccccecccces 9) 61) 78.1) 853 Is ncnccstccccncescheseeusesatciesceces Gee | Columbus. ............... | 96) 652) 748) 271 
be dssattcccces Takied Rene eae | &10 bas antatinasers 01 «4473.8 | (0,09 | Connersville ............ | 93| 50/732) 431 
Dahlonega ...............| 90) 658 | 72.4) 8.83 WEEE civcccacsccesesceel US 41 65.4) 0.75 Crawfordsville ........... of 50 | 73.8) 2.38 
D@Ws0n .........cc.cceee| 98) 66) 908) 4.30 “ep psniens Beat Srey ane ee Si sdsbehes ecessee: | 93} 48/722/| 5.10 
i iccicinciesebees | $87| 686/| 71.8)| 10.84 EE china dit bones 96 42 69.6) 9.@ Elkhart ......... ...-... | % | 52/732) 3.89 
EA din Uicadakinetese ee a: tCohe Oy v Illinois Farmersburg ...... acne | 56) 740) 423) 5 
DBE cccccccccccccccscs] 8 62 | 79.6) 5.91 BEAD 0 ccc cveccecevesess 95 57 77.0 | 2.00 Farmland ...............| 89 | 50/714) 3.84 
Rts bhis shdadees dcked 97 | 69 | 81.8) 873 Dt intindeatonecadesues | 9 51 72.3; 1,18! Greencastle .............. | 89] 55/727) 3.68 
Eatonton.................| 9 | 64/791) 6.83 DED acxeceabeceseus 97 51 73.8 | 0.89 | | Greenfield ............... 92; 53) 73.8)| 2.03 
Elberton ...........««ss+- 101 6477.6) 8.44 Antioch ........... 96 47 71.7) 1,65 || Greensburg .............. 93 | 53) 744) 400 
Experiment..............| 97 | 61)| 77.2) 417 RR 90 47 70.1) 2.38 | | Hammond ...............| 9% | 500) 716) 275 
EE esesccacce cease 9 | 66 | 80.4) 6.77 iiebcecesceescnsets 95 47 71.4) 0.71) | 2a eae 96 54) 76.7) 2.60 
SEE Laie on seenwtedse< 96 | 67 | 80.6) 10.42 Pree 97 49 | 71,2 2,12 || Huntington... ........... 92; 588 / 71.6|) 2.13 - 
Si Mictaresess «sees 97; 64) 80.0) 7.01 Beardstown ............. cnehis esnebens ene | 1.08 Jeffersonvilie............. | 98| 57/768)| 497 
Fort Gaines...... ... cece 94) 68) 79.8) 6.87 Benton ....... 97 56 «77.2 0.47 ) OO re Ter 93; 50) 718 2.34 
SEE cipvedceccots 9 | 62/75.7) 5.49 Bloomington ............. 100 51 75.8) 1.27 Kokomo,..........-++.+.| 92 48 72.1) 3.38 
SE cbepncces cccpacs 9 | 63 | 75.5! 9.33 Bushnell ...... 98 52 74.6 1,08 | Lafayette ..............++) 94) 52) 73.5) 3.54 
SEED. uevesceséees ceaes 95 69 81.3 7.04 ES ee 96 52 74.0 1,87 BOD cccccccccccceseces 94 48 70.4 3.51 . 
Greenbush ............... 92 61 | 75.2) & 58 Carlinville ............... 95 53 | 75.2 | 7.73 BeMe cc ccccceccscvcecence 4 48 720) 1.96 
Greensboro ee sess) 9 63 787) & Carlyle. ... coves ofc | 0.47 msport..............- 95 48 74.0) 5.42 
GREER 00000000 cece seccees 7| G4 780) 414 Carrollton. ............... 7 58 74.4) 1.06 Madison ............-..-- 9 | 55 | 77.4) 1.98 
Harrison... ...........5.. 93| 68 | 79.2) 9.32 Charleston ............... 95 49 73.6) 2.92 Marengo ...........-..+-- 93 53 (74.6) 1.21 
Hawkinsville.............| 98 | 66 | 80.6/ 7.04 SED sebiccges os bescees 97 62 77.8)| 2.30 Marion ..........+-+++++- M4 50 | 73.0 | 2.64 
Lost Mountain ............ %| 63 | 764) 828 GRD cseccccesscccccccess | 98 53 76.4) 2.45 Markle ...........200s0ee- 92 48 | 72.0) 2.20 
Louisville. ...............| 66 79.4) 8.15 Coatsburg.............+.- 92 53 (73.3 | 2.26 Mauzy ......-..0-eeeeeeee 90 49° 72.4) 3.45 
i hchenigooe dence | 90 64 77.6) 7.99 DL ribetesecesdeeeee 93 58 76.2) 3.80) Moores Hill.............. 92 51 74.2) 3.30 
Marshallville............. 101 64 80.2) 6.33 Colchester. ............... 99° 54 74.6) 111} Mount Vernon ........... 97| 58 | 77.8| 6.05 
Milledgeville ............. 95 66 79.6) 9.16 DP ednaeteterscespacs 96 SO 74.4) 3.45 Northfield................ 90 4 70.4) 3.15 
BEE, wecécceccccess 98 | 67 80.4 10.583 eer 95¢ 48 71.4% 5.12 PUNE ccnccecsocs coccctece 96 54 | 76.2) 0.70 
Montezuma .......... .. ee een eece ee Dwight 97 880 73.2) 4.84) || Plymouth ...........-.--- 6%) 45 71.6) 2.13 
Monticello ............... 98 65 78.8 6.36 Equality ................. 98 56 76.8 | 3.93 Princeton ..............-. 96 55 | 77.8 | 2.28 
Morgan ...... 0... ceesees 92 68 79.3) 9.88 Peencnteceescesoeseasees 96 5174.6 | 2.17 Rensselaer .............- 91 50 «(72.0 3. 97 
ED be cece costes coors 100 6 78.5 6.71 Friendgrove ............. 92 58 75.2) 1.70 Richmond. ............... 93 49 72.6) 4.00) 
SE 0600 v0ccercccrcodl cognel seegale songs 6. 87 GE -cpudnes consscccccecs 95 49 72.5 | 2.10 Rochester ................ 88 54 71.8) 5.37 
Point Peter .............. 100 61 76.0) 9.16 ID canuecascasccsessé eae P pecscel Beue | Rockville ............... 89 53 | 72.4) 2.48 
DUD canedccecsesseccecs 92 66 «78.8 11.21 SEE oc ccerssceseces 93 55 «75.0 1.37 | ROME .... 2 cece cece ee eeees 95 58 76.6) 3.80 
PN sence cecbasevesess | @7| 65) 79.4) 4! i ercks sustng boas 98 5475.5 | 0.85 Salamonia................ 90 48 71.6) 206 
SEE a knhadeassy <cove | 98) 68 80.0) 7.42 SE cbsseqsesesensese | % 56 75.9) 3.76) i Adiintkncnrecees ens 97| 64| 758) 057 
BEET 6 ocdh cbse ce cccetes | @ 58) 7.0 | 10,65 etdgdescnsceusese< 9s 53 75.8! 1.78) || Scottsburg. ..........-...- 4 55 | 77.2) 1.08 
Resaca .. i dite tuesskiiniinadl Se WEEE Sdbadbscvcetinnnss | 95 50 72.6! 2.87 N Seymour. .............0+- | gp! 881754! 227 
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TABLE II.— Climatological record of cooperative observere—Continued. 

























































































——————— —_ : — —_ 
Temperature. Precipita- | Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. } (Fahreuheit. ) tion. (Fahrenheit. ) tion. 
~- 
z aad 3 ° 3 ° 
3 a 3s = ; 4 
Stations. | +. Stations. | +. Stations. A. js. 
: oF : : | oF ; | oe 
=] g 3 | oo | = So | eo | a So | @0o 
= = ssa | s = es 77s = S es cs 
= g 3 ean n ra 8 - ea a a 8 4 ea a 
= -— a = -— — c | = ce c 
Hielsiqg |3% gel 'la Zz | g)e\2/3 3 
z/Rilal@ ie (a/R i/aiafie | ae & 
—_ | ’ eS ee : 
Indiana—Cont’d. |} © | © | ° | Ins. | Ins. | Towa—Cont’d. e o | © | Ins. | Ins, || Kansas—Cont’d. ad | . | ad Ins. | Ins 
Shelbyville......-.-.---++ | 92) 58/736) 3.44) RATPERED 2.0. c0c0ses seccces 9 | 48) 71.8)! 0.98 | Independence............ 96; 58 | 76.9] 5.82 
South Bend .............- 94 51 | 71.4) 3.56 | EAGEREID, 02 00csc00. ocveces|eccessleossesioesees 4. 28 | Pines ctnatsnkeese’ | 9) 49/732] 887 
Syracuse .........-ss0055> 96 50 | 72.8 | 3.77 eee 91 48 69.3 1, 20 ears | 99 51 | 73.4 | 2.58 
Gems MEMOS .....cco.e00s 94| 56| 75.4) 3.28 oan eaas gene 89| 52) 71.2) 414 | ME Sas icepnanecces | 98| 46/| 70.3 5.91 
Veedersburg ......-..-.-- 92 50 | 72.4) 2.40 ceeankeNeesneeeeuenss 92 51 | 72.1 | 2.03 Qo aaa ee ae 48 | 71.2 | 4.30 
VOVAY...-- eee cececee eee 92 57 | 77.8 | 7.95 Little Sioux .............. 91 48 71.0 6.34 SE a eee |} 98 53 | 72.4) 8.20 
Vincennes. ........-- +--+. 96 56 | 76.1 3.28 WOO wcccccnccccccvccess 94 49 71.1; 6.95 rr re 91 53 | 73.5 | 3.50 
Washington.............., | 50 | 752) 201 | ™ agape mei TFs SAREE sare: 2.51 i sapngegepertie SSI tear weer | 2.65 
Worthington ............. 93 54) 74.8 | 3.75 | Marshalltown ............ 94 46 | 70.6 | 3.57 | Macksville .............-.| 96 49 | 72.4| 4.71 
Indian Territory Mason City .............. 91 50 | 71.5) 6.78 || MePherson............-- | 97| 51) 749] 3.88 
ATOMOTO 2. ccccccccccceses 99 58 | 77.8 | 5.52 Dankccteessonrcse 96 48 71.9 | 3.36 | Manhattan b.............. | 96 55 | 75.8 5. 28 
i Se Fee ere err 3. 28 a 96 52 | 73.0 2. 82 || Manhattanc.......... cele .| 95 53 | 74.2 5.24 
Durant... -.ccccescccsces 99 61 78.4) 6.94 Mount Pleasant bacon wene 97 51 | 73.6) 1.89 | Medicine Lodge .......... |} 99 54 | 75.4) 5.81 
eee 93 57 | 75.2 | 3.70 | Mount Vernon .......... 98 | 51/ 73.2) 0.93 | Minneapolis.............. |} 9 51 | 74.4) 2.80 
Fort Gibson. ............. ious | iegecemiogel BRT || Mupontine...........c0cee|seeees mee Soe _ emer age aey | | 55| 746) 6.28 
Hartshorne .............. 93 60 | 76.3 6.62) Serre ee SRS Ser 3. 03 Mounthope............... | seers oo oe | 6.08 
es eaneiouwe 100| 55 | 76.6) 5.44 New Hampton............. 89 | 48 | 68.8 / 3.31 || Neosho Rapids ..........)-+++--|.++2+ ee | 4.93 
Holdenville.........-..-.. 95 | 50/765) 3.05 | @eegene 91| 54| 71.7) 5.27 | SIN haveckbastunkes | 99 | 5O| 74.4| 5.72 
JOBED ccccccccccccccccccccfecsccclesccesfeccees 8.12 Te 90 47 | 68.9) 3.65 DN ci. nn ceadecnddeaad | 95 52 | 74.5) 2.48 
ee 100 | 58 | 76.8) 4.86 ee 97| 46/722) 1.52 SNE, So. dabealeat | 98| 49/ 71.2) 3.54 
Muskogee .........--.-++- 95 60 | 76.0 5. 61 2 CE cess ccceuuesenaenns 93; 8) 71.2 3. 89 nd oo. cok | 94 57 75.1) 5.7 
Okmulgee ...............-| 97 | 59 | 77.6| 6,28 GIR: 0 a0 0aes neces se seaes 91 48 | 70.9 1.22 GROTTIR, 0.6020 00scrccveces |Jocescclecesseleseece! 1.7 
Peale Valley ............. 99 | 654 | 762) 6.00 i bnkeiks cateoniasene 90 | 53 | 71.4) 3.60 GE ilcaccodksecsssas | 98 | 56/734) 621 
Bavia .......0...cce-+-00-] 99 | 60) 780) 455 QOAGO 220.0 0scecccsccceees 92; 47 | 69.2) 5.97 Conge UBF ....06000..0000, 96 aR} 4.61 
South McAlester.......... 9y 60 78.5 5. 58 Oskaloosa... . eveccoces 92; 49) 71.0 2. 33 OBWEZO.. 2.6 ee cece ce eneee 93 57 | 74.8 4. 61 
MINED cn cccee-ccccccesscces o4 59 | 76.4 7. 66 GER cccnce secncesecs 94 53 | 73.4 | 1.32 H GORGE 2 cccccccsccs coccces 93 53 | 72.8 5. 02 
er ee 95¢| 50°) 75 2°) 3.87 Pacific Junction. ......... 90 50 | 70.2 | 5.05 Hl POGRIRORE, .000cescccvscoes 97 57 | 75.8) 4.10 
WE ccccecsievctscssy 86 58 | 75.8) 6.41 eae 95 52 | 73.4) 3.19 | Plainville ..........c000 |+eos-: sevccclesccce| G16 
Webbers Falls ........... 97 56 76.4 | 4,38 DUE pcccecconncseasesesa 95 50 | 71.8} 2.77 Pleasanton ............... 91 57 | 73.6 | 2.98 
Iowa. i ancisn-dibise sbaee~ 93 | 47| 70.0 | 3.32 MED vcpnvatansehares 95 | 50/722) 2.31 
Afton bases ce 9% 50 | 73.0 | 1.76 Pocahontas. .............. 94 48 | 70.7) 1.69 0 OUTS eet 94 55 | 74.4) 7.25 
BRB ec cccccccccccccecccces 91 51 71.4 3. 91 ibs Grtccedeesesens 93 46 | 69.3) 2.97 97 51 73.6 | 3.08 
BERBER cc cccccsccccccccess 91 46 | 70.0 | 2,05 | Ridgeway .... ..........- 93 49 | 72.1 | 3.58 | 96 52 | 74.3 | 4.10 
BEE su cccnctccessesan 95 49 | 72.4)/ 1.79 Rock Rapids ............. 92 46 | 70.6 | 0.92 94 46 71.9 | 3.07 
BIRD .cccccccccscccccccecs 92 49 | 69.8 |) 2.12 Ess vivcenconsscecs 98 45 | 724) 1.38 is 92 57 74.7 7. 06 
Ass tcanaineséieent 89) 45/686) 1.80 EE ives iccbasoienses 92| 48/688) 0.99 9 | 58/736) 7.42 
Bis cnn es cs cctecicoces 92 47 | 71.4 2.02 GE, GED «. cccdcvcsccens 91 54 | 71.4 3. 82 | y 101 | 47 74.7 7.91 
BEBED 02 cccccccescccscce 93 45 | 70.6 4. 06 er 94 47 | 71.1 | 1.52 eoves 90; 54) 72.8 3.74 
AMMO 20 cc cccccccceces. 102 45 70.4 3.91 EEE viveccsoc vesvseness 91 46 | 67.1 | 0.98 || Wakeeney................ 94 50 | 72.5) 4.58 
pre coy 44 69.1 | 2.86 ee Rr 94, 50/72.6) 249 | Wakeeney (near)......... pudveMabeyssdematas 5. 21 
eo 9 | 4670.2) 279 Sioux Center....... ..... s9| 461 68.5 2.04 | Methiccasdisce Seas | 95 | ad | 60-9) 8. 8p 
BetGerd ... ....cccccececes 92 44) 71.2) 4.96 eee 94 51 | 72.2 | 2.06 WORE. 00 ov ssc cc cece secns 95 57 | 75.7 | 6.28 
Belleplaine............... 91 4871.2) 4.01 DOSEN so 005s seccsscocss 92 47 | 71.4) 3.88 || Wamego*!............... | 90 58 | 73.6 | 3.95 
RENEE cocnessveeess. 9 50/729) 2.81 ass Sakint wicees 96| 55|75.8| 0.26 * iearageteac pega | | 66| 74.5, 666 
BS 91 5271.6, 3.54 WEIS Secncccccesenecess 91; 48/711) 3.66 Yates Center............. 96; 55 | 75.0) 9.46 
AR RRR 92) 46 | 69.6)| 4.73 geet ened senns 91/ 54/722] 1.72 Kentucky 
BUGRIMGHAM. . ....0000 ccccfeccccels ccccleccons 3. 25 Washington .............. 92 52 | 72.0) 3.19 Alpha ..... .cccceseccccees 87 56 | 73.0 | 6.70 
Burlington ............... 95 54 | 73.6 26 ee 94 42 | 68.9) 1.16 Anchorage 94 54746) 7.90 
Carroll ........ jeboescvene 92 46 69.5 | 1.52 Waterloo..........--..+-- M4 49 71.0) 3.01 | Bardstown ............... 95 55 | 76.8) 8.46 
gy Se eee eee oer 1. 43 WED oo ccc cccccesescees 92 52 71.4) 4.93 Beattyville...............| %6 53 | 74.8) 4.98 
Cedar Rapids.............| 95 51 | 72.9) 1,97 WEGGEET .. 0c cccccccccccss 89 | 49 | 69.6) 3.78 | Beaver Dam.............. 93 | 53 | 75.4) 6.54 
eee 94 49 70.6 1. 56 Webster City ............ 99 45 | 71.7 2.31 | DOPED 2 oc ccccsccccccccvess 93| 52) 75.4/ 3.10 
OO re 98 49 | 72.0| 3.44 Westbend ...............- 4 47 | 69.6 | 2.17 Blandville. .............-. 92 59 | 76.0 | 4.60 
Clearlake evecees| 92] S21 72] 499 Whitten......... peumeases 93 | 47/702| 4.58 Bowling Green ........... 98| 55/767) 6.22 
OO rr er 94 49723) 5.42 Wiltom Jumotios .... 2.2.0)... ..sfeccccclecces | 4.38 Burnside .............+.- 93 56 74.4) 6.27 
College Springs........... 90 51 | 71.5) 5.95 WORN. oss. cccescvccss 93 53 | 72.2 | 5.48 GHEE svcbcccscvscssésvece 94 55 | 76.2) 411 
Columbus Junction ...... 4 51 71.8 | 1.27 Woodburn .............. 91 44 69.3 2.29 CaTOGR. 2.00 .cccccccesces 96 56 | 76.1 |) 5.85 
Corming.........+.--+.+++ 91, 49) 702) 3.63 BOOP ..0.00.02000s0000- 92) 45 | 69.8) 3.84 Catlettsburg.............. 90) 54) 74.5 | 4.42 
ED ntivhe ce cdddee ess 94 51 | 72.4) 1.08 Kansas. Earlington ..............- 95 MM) 75.7) 5.97 
EE chanasc cus esseuse 93 48 | 70.4 1.88 AMBIRD oc cccccccscs cscs iseashstsccticceent BOD Edmonton .............-- 93 55 | 74.4) 6.72 
NIL ss nn savtas sctel sauash-ssandnemaiel 3.17 SEEN dhdetartedicesesa0ne 9 | 51/7%2/| 299 UE iteacssensecoseses 90 | 55 | 73.0) 7.58 
_ eer oP 48 | 71.6 | 5,02 Anthony. . ccocee] BS Falmouth ...........0000e|seeeeslececee| seeee 4. 30 
Delaware................. 91 49 | 70.0 | 3.29 Atchison ................. 93 56 | 74.6) 4.30 Farmers ....... secccsees 93 51 | 73.4) 7.00 
Res 91 44 69.6 1.75 BEE Secvccesctscostscoes 93 54 | 74.8 | 4.07 Frankfort ............... 39 56 | 74.4 | 7.07 
PMEED sousccccccscessosee 9 | 47/704) 259 BER nnn ccadesens cscees sfesees uh sessebessnes | 8.62 Franklin... .......+.++++. 9 | 6 | 76.3) 2.08 
See 91 44 68.4) 1.16 rere rere, ere sscgsl | Guan Greensburg .........-..+- 93 51 | 74.8) 5.65 
DD wiccce usscetesss 91 43 | 69.2 | 2.28 Burlington. .............. 97| 85 | 75.2) 3.83 High Bridge ............. 100 5477.4 | 4.82 
| See 94 «647 | 70.8 | 4.67  ___ PESRPERS ESS. 9 | 54/ 74.8) 2.98 Hopkinsville ............. 95 | 58 | 76.4/| 5.78 
tc cckstbeiesasecs 98 50 /|72.8| 3.66 I icin: ndiaccawes 93| 51 | 71.7] 5.23 Irvington ................ 91| 86 | 75.8| 3.82 
Estherville............... 91 48 | 67.9 | 4.07 Clay Comter ......cccs.05. 98 50 | 74.6) 3.10 ROE cc ccctcccocevccses 94 58 | 75.8 | 4.09 
Rt is cckesnacanbenet 89 46 68.4) 3.61 GE chedscctes sxseocees 96 45 | 70.5) 1.90 Leitchfield ............... 91 56 | 74.2 | 9.28 
Forest City............... 94 47 | 70.0) 219 Cs cacencensscices 92 57 | 74.6 | 5.23 BORED 00ce. ccccccccscces 54 | 75.7) 4.84) 
Fort Dodge . ............. 93 51 | 71.0) 3.51 ae 102 45 | 72.1 | 3.94 errr eee 97 55 | 76.0) 5.58 
Ee CE ee ee 2. 16 Cunningham............. 100 63 | 74.3) 6.11 OB. cc ccccccccccsocces 91 60 | 76.2 | 6.38 
GEBUD ccccecccccccccese sss 91 43 | 68.8 | 1.54 ae See 95 | 51 | 71.6 | 3.07 Maysville ...........-.... 98 | 53 | 75.6) 4.27 
Gilman .... a ot Bee ee 93 53 | 73.5 | 5.538 Middlesboro ............. 94 55 | 74.1 | 10.50 
oe eee &8 5370.7) 491 Ellinwood... ............. 95 53 | 73.1 | 5.81 Mount Sterling .......... 89 54 74.4 10.14 
Grand Meadow........... 8 50| 70.1) 4.53 Elleworth ................ 98| 47 74.0) 2.09 Owensboro .............. 92| 60| 76.3) 3.30 
OED isdcsec cacecvsne --| 9 48 | 70.0 | 6.04 Emporia ..............+.- 92 56 ' 74.0) 4.20 Owenton ............-5-+ 88°) 60°) 74.6°| 6.23 
~., er 95 52/721) 3.45) Englewood ............... 100 51 | 75.4) 6.7 Paducah ...............+- 95 63 | 79.3) 6.09 
Grinnell (near) 91 45 | 70.0 | 2.86) Enterprise ............... 92| 53/| 73.2| 811 Richmond................ 92 55 74.6 | 4.29 
Grundy Center 4 50 | 73.6) 4.60 icons ved ss dccees sfeenetel«tenauboeaias | 6.58 Pics cv cescecccecics 92 54 72.3) 5.58 
Guthrie Center 94; 49) 71.2) 3.97 Fall River................ 92| 56| 736) 6.90 Cate epinbdcedi inact 91| 55 | 74.4) 8.19 
Hampton................. | 50/715) 3.50 Farnsworth .............. 9% | 44/720) 440 Shelby City .............. 92| 53/78.0)| 6.71 
EE bidedncneesébeses 91 50 | 70.8 3.48 iegiwiidsteh eran sus 9 | 580 /| 74.6) 5.91 Shelbyville......... boii 95 52 | 76.0} 7.22 
Hanlontown ............ 91, 46) 68.0) 1.96 aks estes soscons 94/| 56 | 75.4| 3.16 Taylorsville.............. 94/ 53 | 75.5 | 10.71 
i thine Gcencekuounns 91 48 69.6 4.40 PUREED vaccenses tdesces 95 50 74.0) 4.22 West Liberty............. | 96| 688| 748) 7.12) 
ere 94 52 | 72.3 3.01 POCO: 2c cecciccssscess 96 55 | 74.8) 8.68 Williamsburg ............ | 98| 59 | 73.6 | 11.52 
i busshuctns chkeana 9 45 69.9) 1,05 Garden City ......... ... 9 | 48/ 72.8) 5.82 Williamstown ...... ..-| 91) 686/ 74.0| 6.20 
Independence Re are 91 48 69.3 7.05 Sb owietéetns senses 95 55 | 75.0) 3.10 Louisiana. } | 
EE suntestecadeentd 93 5272.0, 4.09 GN Sav tccesichctes cae 9 | 62) 72.5| 3.38 BARDOT so c0bv0. csevscees | 98 70 | 82.5 7.94 
EL ibecccsceacccecceal SD 45 | 68.8 1,29) eee errs 92 57 | 73.4) 4.61 Alexandria ..............| 102 65 | 83.4) 7.05 
| see 49 728) 1.42) BOE S « 6 sects enn dd econ 95 GS 1 PAE fo wsccee BOD os cr cade eect dcccee | 98 67 | 81.4 | 10. 66 
IY so deeeken sinsaotnsicaore 92 45 68.4 2.85 | EE Se 94 4672.2) 4.01 Baton Rouge.............| 96 66 | 80.7 | 10.04 
EE iactnpeesce” bees 92 50 70.1) 4.15 Mas excexcecéicosseveet 93 45 | 72.5) 5.79 Burnside ........ ches bbade | 69 | 80.8 | 7.46 
Keosauqua ............... 97 48 | 73.1 | 3.20 PNING 6.46 ve dcécesc-coess 94; 56/741) 278 GRO c00es  ccnsccccccel | 61 | 78.6) 11.11 
bh cbs dsckcntuses 92; 651 71.8 | 8. 47 | Hugoton. .............. | 100] 42/| 71.6| 6.39 Cameron ..... oR | 92} 70| 81.8 | 12,44 
SU asecd dintkttines ik ther decsta Masteak 2. 48 Hutchinson ............... 96! 58/740! 451 '' Cheneyville.............. ' 97) 62! 821! 8.07 
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Temperature. " Precipita- | Temperature. | Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. i} (Fahrenheit.) | tion. (Fahrenheit. ) tion, 
oe a — 
3 \°¢ 3 /|° 3 |. 
2 a © =a © <= 
Stations. | s | ae Stations. : | s | te Stations. 4 A. | @ 
F lwo | eo 2 F ™S | oo = F «3 | Se 
s = 9 = sc s s es <7 s = ec sc 
= | 3 p | a a = g . zn a 2 I B aon x 
= a | i- = a a a = = os e =a = 
4 a FI Ss 61g * = = & 3 * = = & = 
| = -} id = = = = 3 > 
coaeee e a 6/8 si) igi@ ie s/);3igia@ ié 
| 
Louisiana—Cont'd. S S ° Ins. | Ins Massachusetts —Cont’d. , 4 Ins Ins Michigan—Cont'd. ° e ° Ins. Ins 
CUMION ..... 660s ee eeeeees 95 | 65 79.3) 5.39 indian bedsevecreces 8 | 45 68.4 5.06 Old Mission .............. 93 47 68.2 1.85 
Collimston ..........0005- 98 62 80.4) 8.59 Bluehill semana) beweeee 86 52 68.4 6.49 eres a 47 | 69.2 4.17 
Covington. ........ccecees 98 66 81.7) 7.35 Cambridge .. icsecceel @& 50 | 71.0 5,37 Tstérwpreseciseciconn & 42 | 66.9 0.88 
Crowleyville .......cceceslececec[eceseelecces 2. 55 Chestouthill ............. 90 46/715 4138 ST ccccccesaves wsces] 40 66.6 ard 
Donaidsonville..........-. 98 68 81.0 | 10.16 SS rere 86 4269.0 5.37 TU chdenacuanaens sebeves 95 4369.8 2.19 
Farmerville .............- 94; 64 80.4 7.23 East pemngeeten TE dines a's 89 53 | 72.6 4.90 EE ae 93 44 «(69.6 4. 02 
Franklin .........++s+++- 97| 69 81.9 | 13.84 Fallriver . sesecescese 51 | 69.0 4,07 PURSUIT cecccccsccccccces| DB hecccschesseces BIB 
Grand Coteau ...........-| 100) 66 82.3) 10.21 Fitchburg . err i 46 | 70.3 5.37 PRVEROMER vccccccccccccess] 4168.8 3.03 
Houma..............-+---| 100} 67 | 81.8) 11.62 GRGSE cece coccccucveeces | 87 42, 68.6 3.99 PUNE, case ctvesssccccnve 96 48 69.8 2.26 
Jemmings. ..... 6... -e seen 4 | 69 81.7) 6.25 DPD «coaceeseceucess &Y 47 | 71.2 4.90 0 Ee 95 39 | 65.0 |..... 
Lafayette ..... 6... ceeeene 94; 68 81.2) 8.27 RAGTNGE . oc cc cccesececlscvccclsosecclessees| BEE BO GEO ccccsccccccvcess 92 40 | 68.8 0.80 
Lake Charies...........-; 99 | 63 | 820 | 11.56 Lowell... athdnebdeeeee ¢ RY 47 | 73.0 5. 95 | Roscommon . > pa OP laGendwieben tikenenes 
Lakeside ............-----| 98 | 70 | 82.2) 11.61 Ludlow Center.......... 82 41 66.0 7.68 | Saginaw (W. 5. ). ee 4670.0 3.01 
L@WFence. ..........-++--| 9 68 | 82.4) 5.92 Middleboro . es 4669.3 477) St. Ignace .........-..200 81 ft 4 See 
Libertyhill.. ........«+++. 101 62 | 80.6 | 5.95 Monson ...... ....+eseees 93 4469.8 8.04 > oak aReaee a 53 | 68.0 1.71 
LOGONEPOLt..... 2... ee ceees|ececcclecececlecces+| 6.50 New Bedford............ 88 5470.8 4.72 St. Joseph..............--| 9% 52 | 70.3 2.07 
Mansfield ..............--| % 61 80.3) 5.90 PEE Mascévcncscesccssy 6 50 | 67.4 6.20 PEER ctcsvccsscccovccce) OF 42 | 67.4 3.0 
Melville ..........seee0e- 9% | 65 80.4) 10.30 Princeton weeccccceseclecesselecesceiesss «| 588] Somerset .......... nee 92 46° 68.2¢ 4.68 
Mindem .........-.0++00+ 100 61 | 81.2) 5,27 Provincetown ............ 81 54 67.6 3.42 South Haven ............. 87 46 66.8 2.51 
MODTOS ... 2. ccccscccceess 96 | 62 81,2 | 12.20 BABUED o ccccccccccccocccess sotivesgechecses! OOD DOREROSR 2 oc cvcecccccscces 92 43 68.8 1.51 
Morgan City ......+.--000) «snes ets. medece 8.52 Somerset®!...... 92 50 | 74.8 3.39 Thomaston ............... 90 SS 1 O0.8 |. ccncce 
New I[beria............++ 92 71 | 81.0 | 11,27 eee eee eee 4. 34 Thornville ....... ......-| 91 46 70.1 3.73 
Opelousas ....... 66.000 97 67 | 82.2 | 6.58 Taunton .. 87 45 69.2 4.61 | Traverse deci evececsscece 90 42 | 68.0 1.30 
Oxford. e oe secccoces 98 62 80.8 8. 15 Westboro... 90 43 | 71.4 3. 88 Vassar . cceccceceseces 90 40 67.0 1, 25 
Peari River.. oreseceehdscecsiccsccolcessee! G&S Weston.... 87 4269.0 4.59 WEEE ccccccceccccessces 91 47 | 69.2 2.76 
Plain Dealing .. — 100 | 60 | 80.7 | 8.01 | Williamstown ........... s4 4868.6 5.50 Webberville ............. 95 45 | 69.2 2.37 
Rayne.. ssdoccessccssse WEL @IGé! &F Winchendon ............. segaclecesse ---| 44 Wetmore.............+-.- 90 36 | 63.4 1.25 
Reserve .......0ecee-ee++-| M02] 68 | 828) 4.95) Worcester. ..............- 89 50/716 6.14 Whitefish Point.......... 77| 41 /| 59.9) 0.58 
Robeline .............0++: 95 | 61 | 80.0 | 12.96 | Michigan. Woodlawn ..........++++- 87 85 | 63.2 200 
EOI, ce ccccenecesbe cess 97 6 80.4) 7.10) Adrian er 96 48 | 70.6 3.28 Ypsilanti............-.... v4 4870.0 4.96 
ae basedevbedcocecce 98 66 820) 6.99) Agitoaitarel ‘College. cooee 47 | 70.8 2.23 
Simmesport . ce clevcccclecccecleccees | 5. 86 BE .ccccccccees coves gd Ee eee eee Minnesota. 
Southern U piversity . becesivteees scleseoesl Gael Alma cdawehddebeeseedeesss 92 4368.5 6.20) BRE BED 00 060 ccevccces 92 48 | 70.1 3. 23 
Sugar —— “TREE Station. 9% 71 | $82.2 | 6,18 Ann Arbor.............-- 95 4870.6 5.23 REED vcccccscoceses 93 48 68.1 2.76 
Sugartown . . : 9 | 65 80.8) 5.83 BURGE evvcseccccccccccces 95 4571.6 2.35 BRIE . os concscscsccscess o4 49 | 69.5 | 2.32 
Maine. | Ball Mountain 90 49 68.4 4.60 Pe cccnccncsicsaeseees 88 46 | 65.6 3.09 
Bar Harbor............... 8 | 43) 65.0) 2.28 EE kcipsccctecectoces 90 3865.8 2.09 Ashby. 8s 47 | 67.4, 4.19 
Cornigh ...........+++----| 8 | 4 /| 70.0] 65.02 Battlecreek . 93 47 | 70.4 4.08 DP cccesccesevessscenst 41 | 66.0 1.88 
Danforth .........-+-+++++ tesselereseslessess| 22i 1 STE catebensceeseces 92) 48/ 69.6 3.43 IT cvesasesassceces 93 | 43/688) 3.75 
Debsconeag ...........+.- | 9% 44 69.0) 3,25 SEED conecg cccovceseccss 93 43 | 68.6 3.78 DT oceccnécsazsceswsl 42 66.3 2.34 
Fairfield..............-...| %8 4 69.4) 5.32 Big Rapids.............. 90 41 | 67.8 2.29) EE «sevcesevccoutee a 45/686 211 
Farmington..............| 88) 41 | 67.5 | 638 Birmingham .............| 9 50 | 69.9 4.44 Bird Island .............. 90 50 68.8 4.99 
GREET cccoccccccsecess 8 | 46 67.7) 6.40 Blaney .. eeccce coos) 820] 880] GR Se} 1.68 | ES 88 49 | 69.0 3.36 
Greenville ..........6.65: 4) 84) 67.7) 6.28) Bloomingdale . cvccvecccccs 95 47 | 70.0 2.71) Campbell................-| 91 42 | 66.6 3.40 
HOUItON. .. 6.6. eee ee ee ees |} 98 | 40 68.8) 255) GME, 2c cescccces: cee | 86 47 | 65.3 1.88 Collegeville .......-....... 91 51 | 70.0 38.44 
Lewiston ..........-.se0+ | 88) 5O| 71.0) 5.44 | Carsonville..............- 92; 46 | 687) 224 Crookston ............... 92} 50/| 67.9 | 4.87 
Ess 04 660.00 ccvccces 87 42) 67.0) 4. 58 | Cassopolis ................ 90 5070.8 4.50) PNUD dc ce ccce cnccs-esees 92 42 66.2 3.48 
Mayfield... ..........-000 86 | 44 | 67.0 | 4.66 | CRAPISVEES. 2.20 ccc cc. ccces 90 48 69.2 0.67) Fairmont................-| 91 50 | 69.4 1.52 
Millinocket | O) 40° 69.6) 3.24)  Charlotte................-, 90] 45/ 69.6, 1.81 Faribault ................ 90 | 47 | 67.0) 5.17 
North Bridgton .......... | 88) 46/ 70.0) 5.82) Dn cdituisusiidiives 88| 83/621 1.66 Farmington it SETAE 89 | 50/69.0 4.25 
Oquossoe . .. .. 6 6 cece enn | 7 | 69.8) 4.57 | GHG ccccccccesccvccce 90 47 69.7 4.64 Fergus Pe ectececsscone 92 50 | 69.8 6.12 
QEORS .coccccccccccccesces | 87 | 42 68.6) 247) Coldwater. .............. 4 4670.5 3.82 Fort Ripley ............. BB foecccclesces. 2. 50 
POISED 00050 cc cccccccccecs |; 92) 35 67.5) 5.26) Concord. ..........-66565- 92 4/698 3.56 EEE 92 51 | 70.2 3.49 
Rumford Falls ........... 90; 42 69.0) 6.83 | Dc. dl cedesdaal ie 49 | 66.7 1.85 Grand Meadow.. a 47 | 68.4 2.69 
The Forks. ..............- feccsce leasecelscccce 4. 56 | Dundee ............++++-- 4 48 70.2 420 Hallock . assssesey Oe 4365.8 2.81 
Vanburen .........0..+00+ | 97| 86 | 67.8) 250) Eagle Harbor............. 88 | 38 /| 59.7 0.97 acer tceceseeses 91; 43 | 66.8 3.14 
Winslow . coccesees) 88) | 687) 618 Be BED cccesecesevess 88 44 67.0 2.90 0 ee wa S&S 4667.7 1,12 
Maryland. BDONSS . ....ccccccccccccess 90; 48 / 69.7 3.04 Hovlan a 38 | 63.2 0.95 
Annapolis ............... 92; © 76.6) 6.29 EEE: 060 sone cs sesece 90 46 69.0 1.14 International Falls....... 96 SD | GS |. cece 
Bachmans Valley......... | 9 53 | 73.5 |) 4.60) DUMB 02. ccccccccccccccees 94 44/69.3 225 BABE 0 0000 -cdcccccccecees OE fococcchiscces) BED 
Cambridge ............... | 57 | 76.8) 5.58 Grand Marais 81 4460.8 1.46 Little Falls. 92 49 | 69.8 1.50 
Cheltenham .............. | 9 53) O74.4 5. 87 GID a cove cecccccccscnses 91 48 69.9 5.93 Long Prairie ............. 92 43° 67.8 2.48 
Chestertown..............| % 5 74.8 | 514) Grasslake M4 4370.0 5.60) | See 88 48 | 67.8 1.04 
Chewsville ............... 90 52 73.2) 2.42 Grayling . 90 36 66.2 «3.25 OS ere 91 43 | 67.7 2.02 
Clearspring ..............| 8 ee? et = =— ss PR eccacescccecececes 98 43/704 215 MIND occwcdavcceseccce oe sacl Gee 
Coleman ..........6ceeees | 9 58 75.0) 6.45 Harbor Beach............ 90 49 | 68.2 1.58 Mapleplain............... 92 49 | 69.9 2.13 
Collegepark .............. |; 98 54 74.8) 6.81) tne dis an séanees 91 42*| 69.46 0.70 Pitonsieecdisccsceces 91 44/| 66.8 2.22 
Cumberland..... ........ Je senseleressele sence | 1.64 PEEUEED covcscccecececs 86 48 66.6 3.39 BED ehutsecsesesscesces 89 45 | 67.3 2.64 
Darlington ............... 89 55 | 73.3 | 423 Res Miatus d40000sds oc efheéenelecocadinseens 1.79 Montevideo .............. 92 49 69.4 3.02 
Deerpark. .........0.+0+. 86 42 66.4 2.65 EP cs ovceccccece: ccs 91 43 69.2 4.08) SEN phobia 6000 tececsescee 91 45 | 67.0 2.17 
Easton... . 89 54 74.2) 5.83) MK ccestcescces covcce 90 4 67.4 1.40) BENE ances tsccecccceces 91 27 | 68.6 4.03 
En 26 0 v0 bese cotcees 90 53 78.3) 4.24 | Highland enceehe 2. 86 Mount Iron .............. 90 4265.2 3.32 
Frederick 92 55 (74.8 5. ee 91 46 | 69.8 3. 92 | New London ............. 96 52 | 69.6 2.51 
Frostburg .....+....000005 Dadaed cocesieccoce! BIS | i Baakectotccecascens 95 48/714 215 New Richland............ 93 49 | 70.6 4.77 
GGNTEEED csceccoccccces | 86 44 66.6) 4.82) Ss 4 4469.6 3.51) | New Ulm ...........004.- 94 4871.4 4,74 
Great Falls............... | | | 75.9) 410 Humboidt ............... 87| 33 /61.7 1.40| Park Rapids ............ 94 | 45 | 67.3 3.02 
Greenspring Furnace ..... 91) 652) 73.3) 4.23) Iron Mountain ........... 91 39 6.3 2.19 Pine River ......... sees 91 45 | 68.4 1.79 
Harney taka shisdnewes tag indtnia ances | 3.79 | SEE. ca sbvaecseeees 88| 36/643 3.90 DD snanaseovecces: eee aes Fr 
Jewell. 9 ee ee 4.27 | [ronwood ..............+. 90; 45/664 157 Pokegama Falis......... 91 41 | 66.2 0.67 
Johns Hopkins. Hospital Se Seeghen eseae 8. 08 ED cuvescescéasode 80; 33 61.0 400 EE escccccscccesces 89 52 71.2 3.60 
Keedysville es see. |} 53 | 75.2) 299) Isle Royal................| 71 | 42] 588) 1.92 Reeds . so 
Lake Montebello. 9) 55 74.6) 7.83) DU Gdbennecedescsecesess 91 39 | 67.9 311 St. Charies . $0 sesecccevcesec 92 47 | 69.2 3,87 
BAMEBEE |. cccacccece coccece |} 914 56) 75.8) 5.78 | SED cenecvbcsconsesese 98 4772.8 4.61 Pe, Sc cc cccccccccncces 91 44 | 68.2 | 3.17 
Monrovia... . 98 5374.3) 3.40) i iiseintégeees soveue 92 50 | 68.2 327) i UNE s cnseécceec cccccce 93 47 | 68.0 4,82 
Mount St. Marys ¢ ollege. . 90 57 | 74.2) 3.40 ND s on ons scdnesee< 91 4969.8 1.77 Sandy Lake Dam......... 90 49 | 67.4 2.58 
TT Tee 86 42 66.4) 429 DEE. cocceccscs seocee< | 9) 4 | 70.5 1.7 Shakopee ................ 90 50 | 69.8 3.97 
Pocomoke City........... 92 @ | 76.2) 432 BAIO 0. cccecccccececiscccce 45 |....... 0.50 PEE 60 cn cecceseccoclesceseleceess) seens 3. 24 
Porto Bello. ... 96 60 | 77.2) 3.90 Mackinac Island.. 84 54 | 67.8 1.95 Ps dnéa - sctnccsecece sepecdocssositccces] BO 
Prince Fredericktown. . 4 GB I ccccslesscess Mackinaw... secéeceal Sasscaas - Ser | Two Harbors............. 95 40 | 65.0 0.43 
Princess Anne ssccoll 56 74.0) 6.48) Mancelona............... 91 35*) 63.4) .......| Wabasha................ 97 50 | 71.9 2,47 
Salisbury. ...........-..+- 92 55 | 75.4) 5.80 | Maple Ridge .............| 92 36/632 1.48) | Wadena. ................. 89 46 | 66.8 7,42 
Solomons... .......... «++ 91 61 | 76.2) 6.11 || Mariboro................. 94; 38 /68.2 1.08 Willow River ............ 4 42 | 65.4 1,48 
Takoma Park ........... 89 55 | 73.8 | 4.88 | || Menominee ..............| 91) 48) 681) 1.58 DEL biihsd ctseccenoved 96 4470.4 1,39 
Taneytown...............| 90 520 73.4) 3.84 diay, oy Atha ad 4 | 88] 36/646 5.27 | Winnehago............... 96 49 | 70.8 | 4,23 
WE NEED csccsccceeses: 89/| 56/742) 6.40 | i teabpes eisdees 94; 43/ 69.7 0.85 Winnibigoshish .......... | 92) 48/| 69.4) 1,73 
Westernport ............ | 49/720) 284) | Mount Clemens...........) 96| 41/705 424) PIII dasdceacscteenss | 91) 52) 70.2) 4.06 
M ta. || Muskegon................ | 89) 50/684 1.60) | Worthington ............. | 98| 48/ 67.5 1.64 
NEE ticectbhesceeeses s8| 451 71.0! 345! | ictey................ | gpl......0.....! ase it................ | ga! 44! 69.0! 1.81 
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Temperature. " Precipita- Temperature. | Precipita- Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit. ) | tion. 
= = — | | | | 
E & © | | | 3 ° 
= 3 e i 
Stations. | 3 Stations. | > Stations. la. |S. 
; : ba =: ; : & ad | ; ; | e | &e 
8 = 3o | @9 g : 3S | eo sidi | 2S | eo 
aia|,|48|78 ae 2|,|#8/ 758 }alg}].,|#8)/7s 
¥ = | a 3 = = = q 3 ‘ aigia | 3 
; § | 3 3 % = oI 3 } x = | ®@ | 3 is 
= a = - a = a < = | wa A | Aa i 
; 
Mississippi. , a ° Ins. | Ins Missouri—Cont'd. : ~ Ins. | Ins Montana—Cont’d. eI | © Ins. | Ins. 
Aberdeen ..... seeosey =O 59 | 79.2 6,08 Koshkonong ...........-- 91 59 | 74.2; 4.19 Philipsburg . . ceceees| O49) 401) 64,41) 0,82 | 
Agricultural ¢ ‘olle ye Knees 97 64° 79.6" 3.20 RMMORE a cccccscsecevccecss 93 56 74.8 5.78 PRG 5 ks cccctvevateeens 95 45 | 72.2] 0.75 | 
AMGED . 22.0202 ccccccccces 96 59 | 78.1 8.93 DRMGEED oc ccccwscccss oteltéscechiecssebanben 2.05 Plentywood .............. 109%) 35°) 68.5%)....... | 
Batesville ................| 96 59 | 78.4 6, PON ci cd pecetenscesee 90 56 | 72.6 | 6.25 PUiacévccciscesusceass 95 89 | 69.6) 0.75 
Bay St. Louis..........---| 96 69 | 81.2 8. SS Ee 95 56) 75.1) 1.30) ee RS Pe rte ree eS 
Bellefontaine............-| 95 |...... ose] Sd OO eae ae 56 74.6) 2,41 ROGIER s 00.00 ocvcccevenns | 90 36 | 61.5) 1.70 | 
BOE cn cccccccsvccccccee 96 69 | 82.6 4,: Lockwood ................| 9 55 | 73.8 7.50 cs cecads vs <ccapevent. oe 41 65.8 | 0.58 | 
Booneville ......-...---++ 95 60 76.8 8. Louisiana ............... 98 48 | 74.3) 0,94 Ridgelawn ..........+-0+. 95 38 | 67.7 | 0.75 
Brookhaven.............- 97 63 80.9 4.1 NN Seen eae 100 56) (76.1 1,31 es ES one cocbeecvesses 87 41 | 66.0 0. 53 
CR chsccouccss 46.0% 95 62 79.1 4. re 92 5575.0 5.49 OD waseccscctetsaens sbisnsesiess es er i 
ecg ineeew arn eee eee é 4. ED nascanacd-es 6o0aes 94 50 | 74.0 0,78 Springbrook.............. 95 36 | 68.0 0. 30 
Columbus ...........-.-+- 96 62 79.2) 7.5 DUD 6d0 cuaviccetesws 92 55 | 71.7 7.87 er 91 43 | 69.5 | 0.65 
ar 92 60 | 76.0 15,! eee 94 53 | 74.4 1,00 0 ae 99 40 | 70.4) 0.21 
Crystal Springs. sdlenrs 95 63 80.0 5. Monroe....... siigeeeee 99 53 | 74.3 | 2.98 , RE, RS He Te 
Duck Hill. silat fas. 97 56 (78,4 7. Mountain Grove sesthiad clare 8&8 53 | 71.6 4. 27 A A betta a daeetintite 92 42 | 67.4 0,28 
Ba wards ......0.sccceees- 96 64 | 80.8 3.7 MORtQOMGET ..cccvcsccess 94 55 | 74.0) 2.78 Troy es Pere 80 | 71.0) 0.10 
Enterprise ...........- A ARS SES AM ae 6. SE oho ak ue cuidé ea wtie 91 53 | 73.0 4,58 Twin ‘Bridges... eer | 6 67.2 0. 60 
POVOREO 2... cc cccccccccces 91 63 78.2 7. 8: Se, NL, cidees snoces 95 58 | 75.8 5.24 See 91 | 41 | 67.0 0. 93 
Fayette (near) .......... sttseeiceesesieseee-| 65 OW MOGTIS «oo ccc cee sfoccescfercsnelessess 4,25 Virginia City . biptevexe ben 87| 44/ 65.2) 0.65 
er 93 63 79,1 5, 8 New Palestine............ 98 56 | 75.9 0. 95 Warrick.. ithe ene ied 86 36 | 64.0 0, 42 
Greenwood. ............+. 95 61 78.6 48 GOED ccnscvcccess ton 95 58 | 75.1 4.77 eee 88°; 34°) 65.8°) 0,30 
Hattiesburg .............- 99 62 | 81.7 i. Ge ikiddcevsubaxakoeews 92 51 | 73.4 3.44 Wolf Creek. Soidhect toxee 91; 41 | 66.0 0. 29 
0 96 65 80.1 2. 85 0 92 55 | 72.8 1, 33 ,i3. —*- a oS St okmae Denes 0,48 
Hernando...........-... 93 59 76.8 6. QOGOETB. .. 2c. ccccccvscese cess ee --| 2,08 Welae7,. 2.00 cccccccccceees 86 | 32) 59.4) 0.95 
Holly Springs .........-- 93 60 78.0 5.! ae ae 97 55 | 75.8 1.95 Nebraska | | 
OS Pree 97 62 | 80.0 | 4,6 Rockport .........scccccelsessveleccess 4. 32 AGMAGS ccvcccccsccccescees 93 38 | 64.2) 2,09 
Ee 98 59 «79.0 6 DE Sansecscvies ee Tee ESR 4. 03 BF nin ni cheeses : hens 985) 6533) 70.43)....... 
Pitt tc opneencnchéece 97 5@ | 78.8 5, 27 a ans ait nw bh op taal 95 57 | 75.8 1.49 BE co cncacencéinvae 98 45 | 71.2) 0.55 
Lake Como.............. 100 60 80.5 6.67 es PS cbes we senceneds sovesivetscsiocsael ae ae BEM s cw ccacevssesivsn ce 89 | 45 | 67.8) 2.31 
ERE Tee : 96° Gie| 80.0¢)....... CEE ees Sea iwenceds 6. 88 | BE ci tacvkee tetoweed 97 | 42 68, 2 1,01 
ED as 56 oe sccensees 96 61 80.9 6.73 eae er ait 94 57 | 75.0) 1.70 BM cicekscsdave evctts ees 93 | 45 | 70.7} 0.96 
SEDs cc cs ctebcceb sas 92 63 78.2 7.09 iscscsisscvsssasal “Se 52 | 70.8) 5.30 Anoka ........ 5 +0 0névene[svnccs|esceenlseses 0. 47 
EEE cvoeecascessscves 95 68 | 81.2 5.80 ee, ee g2 57 | 75.8) 4.90 BEARERS. » «00 6060 cccccvccsieasene Losewe Isectont aan 
a cicenct cesessteves 96 63 79.7 8. 30 Ee 64 | 75.4 1, 60 pe ES A BLES SR 
BERMIEEEED, cacccvesccvcess 102 65 81.1 4.94 Serer 96 50 | 74.0) 1.80 RARIIG 606 cncc es cossvees 90) 54) 71.8) 4.68 
NS ie ib one w ee ae ihiteccebiaecael) ae Trenton ..... na aceasta es 93 55 | 74.3 | 2.37 ere Here | abbere De ata 5.97 
BED can ccceccsecccess 97 65 | 80.9 5.92 ED cccevactevssces 94 50 | 73.6) 3,08 eee 93 | 45) 70.0) 1.40 
SD MUR. 20 caseverses 97 624, 80.24 9.37 Oo) 94 55 | 74.4 | 2.12 BEE once cnqueseeae ns 90 52 | 70.7 | 3,39 
Serr 98 62 79.4 3.58 Warrensburg............. 97 56 | 76.4) 2.97 PET in dane as veien sensnes 96 | 42) 72.0) 247 
a ae ene Seger: rae 96 55 | 75.0) 3.18 Beatrice ..... hee Ween 94 52 | 73.2 | 2,85 
Pearlington ............-. o4 67 | 79.9 8.40 0 ere 95 52 | 74.6 | 3.89 DONUT ave se cesses cvseize 92 51 | 72.4 | 4.32 
cn cone seenccesens 93 60 76.4 3.95 Willowsprings ...... bas 92 50 | 70.2) 4.11 nn, PE ee 90 55 | 72.1 5. 86 
SED £cccscvensaccsece 88 61 76.0 4.26 i re sate 92 50 | 73,4 1. 39 PON nus. nec cvccecleesessieesestiaesveal Ge 
OS Sn 99 61 80.2 7.30 Montana. GENET ib ness0voccesncceseess 90 50 71.2 | 3.36 
i osc essdas'wea's 97 62 | 79.2) 4.88 pO ee ere eee eer 1, 55 Bloomfield ..............- 98 43 | 70.6) 2.38 
DED cneccdceeredadconivencaticcess shesens 4.84 IEE whi ovens chewassceus 87 25 | 63.6 | 0.20 nis v0 sc0n ce vtesuspravesalesaneslhsosen 4.52 
0 SS pene 4 57 76.0 5,08 ree 93 42 | 67.2 | 0.59 DORI 0.60 00500000 sens clecees sleconsel> soos 3,22 
MEM cccccoscivccsescce, §6S 61 | 80.6 5,08 BEE Brekcsissosencisssll @& 38 | 63.4) 1.00 Bridgeport ............. 95 | 42 | 67.8| 1.22 
Chi Sh -aesaceewe ee Sees Ee a eer 87 | 37 | 61.2 0. 68 Broken Bow............ : 93 43 | 68.0 5.89 
Stonington ............ dscanee ; sconce] ae eee 97¢; 29¢) 62.8¢) 0.40 NSS RAS I EP 
Se 98 64 80.2 6.40 ce, ee ae 45 75.0) 0.30 ee a Ree SPREE 
Ee M6 62 79.6 9.28 PD vnc cc cecbenasess 89 41 | 65.4) 0.47 GREE os cesededcnscicee 94 42 | 68.8 2.50 
PE Pdsddcen ccethsccseees 4 60 78.0 5.79 ED dacbeneccutsnvebes 90 43 | 67.2 | 0.32 Central City....... Tere Ween REE Cy 
University ......... er 61 77.6 4.09 err ree 92 45 | 67.0 | 0.20 Chester th ie Seav eres ditduacheusngineceueel ane 
Dikreeracerecesessccs | 96 62 79.8 4,47 Canyon Ferry............| 92 46 | 69.0) 0.05 Clearwater .......0scce0s 93 43 | 69.2 | 1,21 
Walnutgrove............. 92°, 61* 77.6* 5,52 Sree 98 48 | 71.4) 080 COD sibs de dectnaacpkeesnsaescelsaiees I. seees 0. 63 
95 60¢| 77.8 8.98 Sr eee 93 40 | 69.1 1.13 Ns dy, setae dean’ 92 50 | 69.8 | 3,02 
Waynesboro ...... opeees 94 60 80.0 5,62 SEntens<needcssedeal i 43 | 71.0 . 2 Cs ice inns <a.c veusardahnenadasal err 0.95 
MEE ctesccescsccsss, OF 65 | 81.3 8.15 oS arr ree o4 38 | 66.4) 1.14} GEES 6 cove ce cevees oeeen i 90; 54/725) 471 
Yasoo City........... bee 96 61 | 79.7 4,70 Clear Creek ..........00. 91 37 | 66.6 0.21 Culbertson ...............| 100| 46| 73.8 | 2,38 
Missouri. Columbia Falls......... : 97 39 | 68.5 | 0.88 SL ok ceukndaunes4eee 974) . 504) 72.24 1.34 
Albany . Te en eee eee rer ore en ee ee SE EE keds. ccneseeas 86) 653 /| 69.4) 7.51 
Ap leton City. nein hire aif 95 5677.2 5.43 Crow A@eney.......cccees 99 39 | 69.6 0.55 DOE 6cccccnnetecveses -| 99) 62) 73.6! 2.70 
I iad Genin iper il de-6. 04 ee eee een 2.85 CED vcccedense cues o4 40 | 67.8 | 0.45 ee TE ee eee = lsecves 2. 09 
ES ESSER 93 56 74.0 7.02 ae 95 45 | 69.0 | 0.36 | Duff... ... onpteecodeeducsiengushiicatasiegeras] Wane 
SEG 05046. caveccedecse 100 50 75.2, 0.91 OO eae 98 81 67.6 | 0.30 + ed ‘tb bgsh saute pievens Smee liweden 1, 76 
Bagnell on ..-| 1.85 DEED, cans esivecccsessce: 89 40 | 67.0) 0.42 ND vise necduteisinsiceidp sine st qabednowss ae 
Beile .... 92 5472.8) 6.47 Si ictneousiecties 95| 35/682) 1.50 Se ihtabessiddndaedcn den liana Raion | waaay | 4.66 
a 93 50 | 71.3 1,98 are ES en STE, Oy. 1. 39 DEY ans dude snteovensuuseeds ae Sawai & 1,22 
SN bc chddhicsasewas’ gic) 57°) 73.6°| 3.11 DUNN ccccccccccess coos Ol B18] OD I Tiles aiidknhks okahee en a OR 
i enbecc0ns4> cive ce 92 5473.6 «(8.18 POE nctcdsenrnsnecnesees 101 37 | 71.0 a: PORBOEEY sc000 ccsscccsess 102 48 74.0 | 2,09 
MIR Ee EBs, sp 1.52 aed ceens 100) 41 | 71.0) 0.35 Fairmont ..... ‘oahebicede | 90] 52/698) 6.97 
ED tn cin an cine bo 98 5675.1 +0.71 PUES ORO s oc cc ccevesces 97 42 | 72.2| 0.5 Fort Robinson ........... 98} 44| 67.3| 1.10 
Caruthersville ........... 99 58 | 76.8 3.68 Fort Harrison............ 4 G1 PRG bovccene 2 erry ee 95; 47) 71.7) 2.17 
Conception ............. 92 54 | 73.3) 5.22 rere 96 41 | 69.4 0.34 | DUONG 6.0 cc cccscesdesess 91; 61) 70.8) 56,11 
EE 99 55 (75.7 0,40 eg ee 99 42 | 73.2 0. 24 PUES dn bsenede ccceess ae fe eee | 2.77 
i ivssashhdédceaeces 94 5474.0 5,09 Gold Butte... oscce chiseseshccescebceenssl Saw OMI Rs cc cccvcsccecseces | 92; 48) 71.4) 4.87 
De Soto sees eenee 95 55 74.7 4,24 eae 101 34 | 68.4 0.20 Genoa (near) ............ 91 55 | 71.6 | 2,20 
Doniphan .. coccccccs| S10; G80] 76,2¢) 6,87 Grave Creek Cabin....... 100 34 | 65.6) 1,36 GOUT cecccccecvcsccccees 95 | 44/ 68.0) 1,42 
Eldorado Springs.........| 98 55 74.4 5.05 Griasccisecsacsccel, Oe 28 | 54.6 0.93 Gosper...... ésnbne ctescscleiesee ae Pe 
DED Sine svddadeccevs shiaccesivcécueleanesd 2.53 GED Sensis dscce: sins 92 45 | 69.8 | 0.88 Gothenburg .............. 95 | 46/| 70.6) 2.88 
Fayette ..... ogtsseeeenes 96° 56° 75.8¢ 1.80 EEN vnueesenveees eee 93 46 69.6 0.50 Grand Island... ......s:.0 91| 54) 72.4) 5.50 
se nataened cts 97; 58 | 75.0) 3.25 OS ee RPE AES Mice 0.97 WEN ida. vhs aesibdensewee 100 | 45 | 68.4| 2,67 
RE : 92 51} 73.2 1.87 Ee See meee ee Greely . covccescosccsiecccesiocescsiocccss| ae Ge 
PO is ds tidesovones 96 58 | 76.4) 2.15 | ES 44 72.0) 0.70 Guide Rock .............. ee Gon ee ae 
Siethined cdetesd esos 92 52 73.3 6.10 Jordan ..... ae 40 | 67.8 0.00 OO ar a Eee See 
iin iticcheorsanestuheis ; 1.04 OS  RSRSSRES IER PAE ae EE a6 suiakdnctteschbenes 97| 46) 70.5! 1.7 
Se 89 51 71.0) 3.48 Lame Deer..............- 97 30 | 67.5 T. Harvard .. ove cccsceecess 94) 48 70.2) 1,50 
ee Eee ee RD oGendsseteeces 93 40 66.2 2.00 Harvard . cape decebsbbbanes 90 | 49) 69.6) 4.89 
SL eee 938  52| 72.6| 5.35 ROURIOUED « ccccienss cacces 95 42 | 67.5 0.89 Hastings ®?... ...cccscscees 9; 60) 74.8) 3.19 
Harrisonville ............ 4 57 | 75.0 | 3.37 Ledae Grams. .... ccccces 964) $44) 67.14) ° | Hayes awl asdescbenece 98 49 | 71.2) 0.77 
Dv cinctetesenes ence-leeeeesiecsece, -aeee DONE o when Ge sece veebstos< 92 41 | 69.6 | 0,00 || Hay Springs.............. |} 99) 40) 67.4! 2.08 
EE eiebedvetingune! Magee AE OEE _ ee 92} 82/629) 0.11 Hebron ...... pevdn siden 97| 62| 73.0) 229 
EY béinantinek deere 91 51 | 72.0) 6.80 PUGUEED ctv ccestese’s 89 43 | 68.0 0.97 SD TO onn v0 csesccoetsies vetese ere }- eeees 3. 46 
a eee 95 50 | 732.0) 2.42 Missoula ..... rer ae 46 | 71.6 | 0.23 | Hiekman ..............- [osoves teen ivaeeesh Gee 
teak eebabadtennes 9 | 59 | 79.4) 3.47 Mullets Ranch ... .......|...... eS RS SD SE nb sis.cs0cecnnn 93 | 50/ 71.6) 4.05 
sotrecen DO kutnainandes 6 55 | 74.4) 1.45 viduuncessstvchdutaute PSs ae eRe Er SD SOON ons cv cdcccdiece™ | 94] 650/ 72.3| 4.30 
tien: dedsonnbaiess 96! 53! 74.61 2.25 | Ovando ......-....- Bags "94! "87 | 63.9! 0.18 ll Hooper...... ...c.0csscs 9! 58! 71.81 290 
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Temperature. Precipita- rature. Precipita- Temperature. | Precipita- 
(Fahrenheit. ) tee (F (ralpenbelt ) | tion. | ( Fahrenheit. » | tion, 
~ | | | ee | 
3 |% | 13 |% 1 | | fz {s 
i 3 3 = | 3 | 
Stations. ~ i F Stations. 5. |S. Stations. | 18 19 
s ae : . s ae : 2 | | Bei ag 
2 2 33133 g Fo te 23 | | a | Bei ee 
s | 2 a8 |-8 A 5}, | 3 78 lela]. |##|23 
a — a | — P— | a _— 
g| 3 3 4 |3 re/e/alq |3 Blaigig |2 
a | 2 ie carter ne ie a) i) |e |e 
i | ! | 
Nebraska—Cont'd e e ° Ins. | Ins evada—Cont’d. | > | = | ° Ins. Ins. New Mexico—Cont’d. | © e ° | Ins. | Ins 
EES $066. scsi cece ccees 99; 44/68.8/) 267 San Jacinto .............. 98) 38) 71.0 0.40 SUE scvnvsesevcecess aa arp eee i 
SIE sccudespabestices 92| 51/716) 5.05 Soda Lake................ | 102) 60| 79%.0)....... Si asadsketlenbixes Uicene- sie aniies 1. 67 
carts cts ceuns | 97| 47| 70.6) 235 Squaw Valley ............ 102) 38/708 T. | NE tec inbites seccone 98} 48 | 71.8) 27 
SI. ndvc adeseuh | 90} 46/ 67.1) 2.36 SE the tase ceheaes | 98) 44/736 0.71 PN cacetienaincces 97| 46/708) 3.81 
Kirkwood .............+. | 97) 44/701) 1.20 Wabuska ...........+.... | 9) 41) 721 0.65 Lake Valley... .........0|-ceees[eeeeeelessees 1. 33 
Mis dedntéo0cecesas | 9 | 80/727] 206 Wadsworth .............. 102; 53 | 80.6 1,67 | BD WE cose ccccecccecs $3 | 42/ 65.2)| 7.82 
Lexington ..............- | 92) 43 / 68.8) 204 . ase a | tae DN cchaeservsse sconces 99} 51/733) 498 
Lodgepole...........+05++ 9 | 40/663) 1D New Hompehire. Lordsburg ..........-..+-- 103 57 | 81.2) 1.67 
i bsevestdessvess eek 91; 48/ 69.8) 6.29 | Alstead . ...-| 85) 45/681) 6,58} SN eal tens'Gecedle tunes deasticaskas 6. 68 
Lynch... 98 44/ 70.6) 1.48 | PEED secccbec- voccccccleccccchescsecicocecs 3. 09 | ee 97 52 | 78.2 | 0.65 
BEIGE . ccccccceccccsecceh veces le cvceclecces. | 2.65 | Bethlehem ............... | 86| 39/661 38.47 Tie seine aan 94) 40/650) 401 
i hni666000600ecbn0es sesane Scwccel Gan | “GES TREE Sa eR eT Magdalena......... aaa 98 46 | 69.8 | 0.28 
OO Rare | 8 | 8 /| 7.0) 270 EE a scedtensénecee 90| 40/722 4.26 Manuelito................ ee ha? oh ae 
Marquette ............... Lebees LS checsiveved« 4.71 ST iid tedenb cs escas 90 | 43/68.9 3.56 Mesilla Park ............. 103 | 55/784) 221 
Pb beseneéess c80dse one ae ee eee 4. 60 | — Rs 91; 44/ 69.8 4,08 SS a ee 2.64 
DEER ce cedtes ceseees ee ae pee 0. 68 |G iuilibiananeneese¢ ss; § 66.6 65.44 TE, spentidchsncethestualbeosuc 5 98 
Minden Ratndetaeddidenns 95 49 712) as | ee . Bid Pes! Gos 3.56 Monument .............. 101) 56 | 75.0) 411 
Ti cekhcdinbosshedhitibaneitebban vesee} 1.88 | | Hanover .................| 89 | 42| 6029 8.67 Nara Visa ............| 94| 54/|72.8| 829 
Nebraska City. -| 9 53 71.1) 412) een 89 41| 69.6 488 SSS 55 | 76.4 | 2.69 
Nemaha........ als écqnel cceusioscenel Gael PD ca ccbcbeececcses 86 4067.5 3.08 DE ivesécesécecenel Bae 56 | 76.6) 1.81 
DT cinkséeceve cbsocet | 91) 46/ 70.6/ 222) ST Cb bindees cencia 92) 44/71.8 3.98 iis dda kwnenanadi Shea ahiend 8.20 
North Loup .............. | 98) 41) 70.1) 461 | | Newton ...............++- 87 | 41/682 5,48 Portales. ............+.0++ 95 | 55 | 73.6 | 5.20 
Si scebhdcesedeeseres | 92) 47/708) 1.49) PE icdssiweessscees 92) 40/698 364 Red River............ 79| 35| 55.8) 4.39 
Oakland ......... 6... eeees | 88) 48/ 6.3) 262) New Jersey. MOEBOEE. ccccccccccccsceecloscess ee 3.07 
Sinthbedreces behnasie S paquunahee’ vos] 467 | | Asbury Park ............ | 94) 61/714 5.08 inde ih inves cotsned 101} 54/| 79.0) 0.44 
St sckhebbandestevenssees eG Ge seas | 262 cs ceneosecceexas 89} 54/738 4.70 EMPRESAS 81| 39 | 56.4| 7.66 
Palmer .........00.0eeees Bs nn.clbcoeecbpsesas 8. 95 Belvidere ................ 88 | 52/73.6 3.97 EDD scpeocccscescoes exec olscecadiocees dlescese 3. 33 
Palmyra.........--0...---| 92] 68 71.9) 5 70 | Bergen Point............. 88 56 | 73.8 4.28 Rosedale.............+----| 91 46 | 66.5 2.59 
Pawnee City eesdcccoccess | 5171.7) 3.51 | Beverly .................- 91 55 | 75.0 6.92 San Marcial - cccocce! £90 60 | 79.2 |....... 
Plattsmouth...... ....... TE Fae See | 375 | , RRR ER | 94| 85/754 5.72 I acaiwvcscesan 99 | 50|72.4/| 1.98 
Plymouth... ............. | 50 | 72.6) 3.74 Browns Mills........... -| 9 5272.8 6.23 Socorro. .........++. cenans 106 42 76.0) 1.32 
Su etsakenante socewes | 97| 44/ 70.0) 1.02 ica cncecsnns Cn eaeG Searthy 4.01 ec ciineeneuens 93 | 31 | 67.0| 3.54 
Ravenns ..........-.00-- | 9 47 | 69.8) 4.00 | Cape May C. H........... 88 57 | 73.0 4.24 Ear ere 0. 86 
Redcloud..............+.- b GB hccccckeceee) &6@ Charlotteburg ...... ws 46 69.7 7.51 We cxtkasdsuee excess oc 92 44 65.0) 3.05 
ED vist vagen dented teceebiseneducsens 0. 40 | SNCs behdeges ac ccues 89| 54/736 5.18 Tres Piedras ............ 87 39 | 60.0 5.58 
ie) inucebatcceececeses een See Sere 1. 88 College eee 91 52| 73.3 6.10 SIND cc cccecee: cooss 98 5675.9 4.21 
St. Libory i eee Dever. Seiibescendtades ox 86 | 48/704 7.58 . SSG ee eeee Tee 1. 90 
Sh I discs banese sisenee | 90} 51} 70.5) 3.68) ctcnb stews neces 94) 59 | 76.0 3.57 RSS 89, 40/| 65.4) 6.02 
hd. dp dcascekhooes | 98| 81/|720/ 239) Englewood 89| 54/732 3844 | SEES NESS Bae 3.11 
Schuyler eesccsfe saseee| BD! Flemington . escstoces, OF 53 | 73.9 6.28 Whiteoaks .............--/...4.. 211 
SE <n do nvebetedtesire | 9 | 50/724) 407) i cdécaveesiecses 91) 54) 746 4,93 (RS seRiS Ran Sah 4.01 
DE sé. detected ccvbébenadhk ected coeds 5. 83 | a 89 50 | 72.2 6.38 New York 
Springview...............| 100 47 71.4) 0.87 | Imlaystown 89 54 | 73.6 7.74 a 90 49 | 72.6) 4.76 
SEED davenectsceessoconl OO 48 70.8) 1.95 Indian Mills. . 93 5374.4 4.69 BE cocctvescececesess 93 46 | 70.2) 3.22 
SIDS 6 0'00. 60 00 secs cc cccccietsceciocece sloccees 5.41 | Jeoraey City... ........000-- 90 5675.3 441 Akron. . ee aS | 
re |nseeee|eceree| ewan 1. 73 | | Lakewood ............... 87 55) 71.8 6.28 Amsterdam 90 48 | 69.9) 6.50 
Strausburg oles | 6.06 | Lambertville ............ 9 | 52) 74.8 6.10 Angelica. .......... -.-- 8s 39 | 67.2; 4.69 
EER écadbcdecsontee eR SER Soe | 1.66 | TT dnssiNesbdedbéeeda 88 46/\70.3 5.64 DT ajisntciduntdede 93 48 / 69.9) 3.08 
BTN Desc ccccccccocccces | | 64/784) 378) | Moorestown .............. 90 6373.8 4,11 MD os cn. cecccesvescens 8x 52 71.5 | 3.81 
ablerock . See | 3.35 | Pc éndisendsdcenees 90; 55 | 74.3 3.71 EE dis chewescreeseves 88 | 40 | 67.4| 2.66 
Tecwmaeh . ....... 0.0000 | 50/720) 1.56 | | New Brunswick.......... 91; 53 /|73.5 6.05 BREESE cg ccccceccccsesecs Ver See 
SEE ncedeuksvettead | 91) SI) 7.2) 435 | Newtom .............6..65, 90] 47/72.2)| 5.73 | eee 88 50/| 70.2/| 6.07 
I cidhbes danas 91) 54/71.7) 346 | Oceanic ..........0..00-..| 87) 59/722 5.46 Sb ceeesedicxyexen 88 | 47/| 69.4) 4.80 
University Farm.. 20 51 | 71.9) 7.88 | Paterson ................. 91 55 | 74.6 5.74 Baldwinsville ............ 89 51 | 70.4) 2.62 
Sided bins Ceuudthipddes Mreesdecede 5.17 | | Phillipsburg .............| 91) 53/741 4.00 Ballston Lake............| 88 | 50/| 69.6 4.08 
discs asedces 92) 45/ 69.4) 1.12) SC pesreccehentne 89/ 54/73.4 5.99) Bodterd ibiGwekascassess 89| 51| 72.9) 5.39 
Watertown 4.41) bn. ndegscnde ckkhaneee beaeuliseen< 5. 20 69.2 5.32 
Dt chittetoce becesceneesiesace occcest 1. 24 Ramcooas........ 2.22005. _ - 3.85 | || Blue Mountain Lake .....|......)......| ..... 4. 06 
Weepia 2.73 | Pin cedickextsces 89} 50|72.2 6.86 7.0) 200 
Westpo 72.0} 3.87 | | Sandy Hook.. ......... 88 60 | 73.2 828 68.4 3.06 
WEEE vcccccsccccccccess losccce] coccclececes 2.75 | | Somerville ............... 90 52 | 74.0 5.98 71.4) 3.09 
Wilson ville decscesl SD South Orange ............ 89, 56/726 4.62 69.2 2.00 
Winnebago 67. 8t)....... SN intddd b4é0dpensece+ 8 | 50|71.4 6.11 71.2 | 6.92 
Wisner ‘Bac sete | 228 Ss cecstsindeecens 9 | 54/744 5.55 68.2) 2.59 
Wymore ca 1,71 | Tuckerton.............. 93 55 | 72.7 4.59 72.1 | 5.37 
York . 70.2) 4.62 . Sea ane> 92/ 53|742 5.83 68.2 | 3.28 
| WE Meécacees céscece 90 5472.6 3.86 | 71.8 | 2.30 
ERED ciccencvesecneséceces “OD heccccckescoes 0. 22 New Merico. 72.1 | 5.40 
Austin | 9 4726) 0.2 Alamagordo............. 100 53 | 78.1 0.72 | 67.8 | 3.44 
Battle Moustain... sees) 107) 51 | 83.2) 0.00 aad beawed <cssecens 51| 73.6 4.66 | 69.5 | 5.58 
SS a @ | 76.2 /)....... Albuquerque. ............ 97}; 58/748 > 1.93; — || Cutchogue ............... 71.0 | 6.98 
Carson City .............. 97| 43/706) 017) PP Ahukaces. dincesccsss 104; 38/739 1.70; || Danmemora.............. | 67.2) 3.44 
Carson Dam.............. 99; 55 | 80.0| 0.13 ‘ attics Ed | BE esbsusdcccscecsees 69.3 | 2.92 
Clover Valley ............| 98| 44| 683) 0.28 40e| 69.8 2.55| | De Ruyter................ | 66.2) 2.99 
GED c0060 evssice sence | 108) 54) 78.0) 1.20 Pe GPE © PRB Assccsescucscesccechsnsgsbedccastbesens 3. 90 
Elko *! ceeceeeeceeee| 100 ]......) 71) 0.06 | 3) (aR. | 6 SD RSRORISSREPRO IEEE 69.2) 3.01 
Mt. dhiGcegede’ ‘Socdivbes ors ey See | 0.17 | 44/746) O88) j= || Bhmirn........cccccsceee 71.8 | 224 
SN diccGae sodéccod 92°47) 708 | 1.27 | 4 IR: RRR | 0 eeatepnepeepe 64.8 | 6.48 
hank oaesbethdesen | 101; 653/782) 0.01 | 34/60.2 8.09| | Fayetteville ............. 72.6 | 3.74 
Gardnerville............ % | 43 69.0) 040 43/6239 406) || FortPlain................ 71.9) 3.99 
Geyser | | 40 | 67.6) 0.58) 4é*| 71.7° 1.41 | Franklinville . 66.8 | 2.97 
tn cnt é0secs so0ne | 2003} 658)) 78.2))....... $8 | 57.1 3.35 Gabriels. .. Sanetnsnss 64.8 3.62 
Halleck ** | 98! | 722 _* 89 | 67.1 2.55 enna Ftp Tied tynsd 3.54 
Renin dbiidncnveceseens 87 | 42/ 64.6) 0.99) 54| 76.6 1.98 | Glens Falls............... | 9 | 48/705) 3.94 
i esemtdyiaaks | 002) 85/822) 012) 43 | 67.9 5.77 Gloversville..............| 88 | 47) 688)| 4,06 
Hamboidt® i Sictnivntets 96 |... | 80.4) 0.00) 88/649 3.20 Greenfield................ | 88) 50/| 69.0) 3.81 
Lastville .....cccccscscces 102; 54/ 20.8 )....... 4364.9 2.44 Greenwich ............... | 87) 47| 69.6) 299 
Lewers Ranch............ 92; 46) 69.4) 0.38 | 45 | 67.4 2.58 — Corners .......... | $8 41 | 64.5) 3.05 
siehatetsdcodeccoceel SEN) GELeenl L&T 45/686 219! ||| | Harkness ................ 87| 42) 67.6| 276 
Lovelocks........... -. | 102) 80/774) T. | 43 | 69.0 441 Haskinville .............. ee len Ree Ey 
SETA, sccuetdedtuent 102} 60/ 81.3) 0.00 46° 69.2° 3.44 Hemlock ................. 86) 62) 70.4) 431 
SRC atgasdenviccspeeds | 2011} 68)/ 82.3)/....... 50/725 2.68 Dass cauevescsecensws) 88 | 41 / 67.6) 449 
PE s Gh b000 60 6e06 coe cee | 98) 47/ 69.5) 218) 45 | 66.2 4.38 Indian Lake............. | 89 35 | 65.6 2.90 
Palisade. . a Re 100} 43 | 742) 0.02) 44/614 8.09 PS pesadbesseh couse 88| 48 69.4) 1.94 
DS ccesindcndesesees | 9) 45) 68.0 | 4.58 | 4466.9 3.45 Jamestown .............. | 9) 44/702) 281 
Paradise Valtey .. dedei vebes ee Issa: leeaeec 0.18 | Fruitland ................ 96 47 | 73.8 1.05 Jeffersonville............. 86 46 | 68.4) 3.83 
Cth ke dnbu sees veeus 109 | 39 iis) 1. 86 | Gallinas Springs ......... 101) 41| 69.4 7.76 | Keene Valley ............ 88 | 38 65.7| 3.02 
WEED Rhabitvibeviedesicoas’ 4! 32167.2! 222 Ee | 104! 851762 1,97! \| Lake George. ............. 91! 481 70.0! 2.85 
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TABLE II.—Climatological record 
| I Cli of cooperative observers—Continued. 
| Temperature. Precipita- | 
| (Fabrenheit.) | — Temperature. Precipita- || T 
. Fahrenhei ‘em perature. Precipita- 
7 ; 2 ( nheit. ) tion. | (Fahrenheit. ) tion, 
| 
| © |S i 
™ z | | 3 | } 
Stations. wae Bg. | S . Stations. |S a i] 3 
did | ae ‘ s.. ou @ Station © «a 
s | § | Zeiss | aid of | Se | - ; P aS las 
ala|,|##|25 ;g/e|, | a8] | aig ge iss 
- = | a | 3 i.) = | i 8 ee = 
a/8;83 iatl@ S 5 8 ; 
(a/R i/a/4 /& ig/giila 3 | Hiaisi4 iz 
OE eG BE Og | ee li a | x | a 
ork—Cont a. | Ins. | Ins, N ina— ra | ’ 
Le Boy. Lsdnccvneccucesees 87| 47/622) 2.46 aol 59 77.5| 913| ™* | Steed. “os| sel m0! ae | ~ 
ieeie a5 habs xvas ex 2.6) 3% ; peapeenset ea 2 aS ft aaes . ackson Tare ‘ ’ 
Littlefalls, City Res....... 88 | 52 | 70.2 | 3.28 | am eeateeanabeen Si Slat a | Killbuck ..°.......-...0.. | | 7a| &2 
Lock po ee y Se 8 48 70. 3 | 2 eee eee eee e i. ,* a, 8 Cae peeies ~4 . Le 
SE iatusscccssenses s3| 44|67.0| 247 | SS Nepaesenese 98 | 61 | 79.0) 6.58 o7| 90 | 720| xia | 
Lyndonville. ........-..+.|-++2s+|--+05+ SRS 2. 38 Ww hi pte tan = oe) 6) 3S 89 50 | 72 a| 5:50 | 
Ee ocash cand Seed 93; 50/| 71.8! 3.56 War —— beige ‘ 4 65 | 70.2 | 14.56 88 | 54 | 72 Q a8 
iddletown.........-.... 87| 53 |72.2/ 7.81 | eedlanee os; 2ise| 7S | w9 | 85 | 74.4| 255 
Mohonk Lake ............ 81; 53| 682| 5.78 bee 6 ae et Med beard Seng. | 03| 46/726 | 607 
MB casceseccccccscesce. 91 | 42 | 69.6) 1.85 | amenia .. ws 89} 43/74] 4 + | 
Mount Hope.............. 91 | 44|722/ 376 | | > \coepehageebapamagan S| 218i) a 90 | 46 | 70 "05 
Newark Valley...........|-.--.- ee Se 1.87 | ! Bottin Mia aR = eo; S7) $s 91 46 | 71 0| a8 
New Lisbon .............. 6 | 45) 65.4) 5.20 | noo... se; 2) es| Ls i 87| 46|o89| 384 
pb =) Sissi &e | Buford ........-++.+-++++. 93| 39 | 67.8 0.43 l 89| 551710] 398 
Ogdensburg ORAS HE oz) 47/720) 215 | Costhesber 2... Ss) Sia ta || New Alexandria .........| 91 Bt | 728) m3 
seep reins »| 52 | 69. | ~~ > Se peoheebens : 7. 4 i ee Fel 70.8) 5.4 
Oriskany ee ae 7 Hy oe | oe SORES 8.220.020 0+. 4 Pat 8 3 ae | in i, ne RRS | ro 3 oe t 
ES 85 51|68.6| 331| || Donnybrook ............. ; 3 | 66.9) Ai6 New Richmond .......... 74. a 
Oyster eat ta wil 91| 57/727 5 50 eee ELtetioneenreos 4 *o $2 “. New Waterford ee | “ a 60.8 4.17 
leat ir ies pa: ee Dunseith ...........+... ‘ | 65.2 1.19 || North Lewisburg......... 3. .* 
perry. el alaal te  Sreepeeeabanesen m | 4a /er2 Xip| | North Moyalton 0.) | | i2| top 
Pc cscscenceoses] On 46 | 70. i ce ~~ lon 2.55 || Norwalk ..... .........0. 2. t 
Port Jervis aa citnantion 89| 51/740| 538 se epapemennbagene o| 48/678 | 268 | Ser aoc sco mm) 4/2) so 
re srsterseess - 4 5 3 | ee 9: 48 | 67.8 2.68 || Ohio State University .... § P : 
 taeaepiarpngs Heed = 69. 6 tt Flamer pinhead, sadhevas ant 102 | 39/ 69.2 0.86 4 S , “i to 
Ridgeway .........-...... 87 | “49° 70.8'| 3.05 | Fort Rertheid........... S| Sissi Pa | 50 | 7.8 | 336 
PR Gkeccsebatesesne 88} 51 | 70.6| 1.37 | ewes... 8... 7) 2)¢<) +2 | 89) 49) 71.2) 5.5 
~~ ppaseesoneee 86 | 36/644) 8.45 | | Fullertom ........ heabers "| 43/608 | 5.39 | w | a2 | m0 | 249 
§ SR 87 ‘ - | RUNCETOD «2220 ereeee- coos 3 | 66. . 39 } * 43 
Seottaville................|-++- Ted) 28 |} — —yenepanieesnenne oe) 2/2) is o2| 52 | 7&7 | 401 
PE esetesoscanceces 86 | 57 | 71.3) 862) eee o| gwiene| aes | a} 53 | 7h4| St 
SED vescccsscccsee: 85} 49 | 69.1) 4.08 | its.............. | 39|6R8| 1.35 | | si |7m2| 86 
I cocecececunysh- asada teeats 3.95 | {ae ............ si Slasil an o2| 45) 71.8 | 689 
Southampton............. 87 | 56 | 69.9) 4.60 | | Jamestown ..........2... 7 Serer on #3 | 0 | 79| 208 
South Canisteo .......... 87| 40 | 66.4) 3.66 | Pita yt sl wel an 0 | 47 | 0.6 | 9.60 
South Sehroon............ 85| 41 | 65.6) 5.90 | La Folette......... Si SiSe) 2 92 | 50 78.6 | 490 
Spler Falls ...20.00 0000.0 88} 46/694) 344) ae ee o| 62/784) 6dl 
_ eae M MOUTEC,. 0.600 e cece cece ele ceee [eeeese|eseeee 4.38 | 0. ’ 
MEET cccccccccccscccccee]-sescs|esecssfece ses 3. 58 | Langd ‘ , 92) 44) 70.9 
| Spevenanes eres eee | | alilinisnacescocoscess oi | 47) 652°) 3.07 || Spri 1 SS 
tia siancintea es | a5 | ax2| 2.69 Larimore .....20..00.0... 91} 45°) 661°) 1.51 | ~~ pene a9 a7 Wo) sn 
Wappinger Falls ......... 88} 52|71.6| 7.70) Lisbon «-.....-.+0-+-++++. 9! 41/665 491 || Thurman................. 91| 53 Ft ee 
Le abate S| Ses) eR) ee se) tae am) | Mme] | ml mee] se | 
ic ehchista anton sce ST Tras ccccetardsseees 9 | 44/674) 11 || Toledo (St. Johns College) sions} 
Wereny noc | d2|$e3| 25) | Medoresc22c000000000 won) Mee ede dit) | Cpperdenduaky sess) 30) 48) 723) at 
 Saphagaitae S| 21s! 28 | Ey 96 35 | 67.6 0.72 f -+\qerqeeadiegeteset 3 . 81 | 
ella o) 2/84) 27) i Tihierdecies senna 93 | 40| 67.2) 1.20 SW ra cnchesteadass | ginmel eel 
| hiatal as; sie 323 1 Minto... OIA AR 92| 45/663) 3.32 — . q 71.8 | 5.70 
nD wccael since l.eecee] 227 — 96) 41/663) 1.39 Wauseon | 47/702] 438 
ES | a we | Napoleon....... ...-...-. 101 | 40) 66.2 1.19 Waverly 93| 5 v1.3) 4.1 
Battleboro................|---+:. | 8.89 | New England.............|...... EE fee BO Waynesville ............. oo| sz 725 | 263 
Beaufort... “as ool 'aa'| daa] 22 Ym = ap ivdeesspenteusieen 93 | 43 68.4 0.60 Wellington 90 rH ie ot 
in ich peeconne 88 | 53 | 71.0) 13.89 Prmanecesesssaes messes Si Stes) so Willoughb cat td 
Brewers........... oa os 58 . Park River......... aitped 95 | 44/ 67.8) 3,12 «aera Si + 
eee: o--o=="0°-=* Bed Wibod hod BY -4 Pembina .....0.0.00 0.0.05 92| 42|65.8| 3.16 | Necmeebeuae based | aliel as 
Buck Springs............. 81 | 50) 633) 9.57 | t Eenatheeatocapege ys S| Sift te Zamesville ..-... 22.0.0. -|-- veers] 478 
Caroleen «..-..-.......... 96)| 62)| 76.8)| 7. 43 | | Sentinel Butte 220 22..... g3| 39/654) tao) || Oklahoma) | orl a6 iti 
a Springs....... 9 | 60/785) 8.21 | anole el Butte .......... Po = ae e 13 BDUB ccasénesiunesesse 99 57 | 75.6 | 6.23 
dariiiiitcances 93 | 65| 76.6) 7.98 ‘| ~~ een ed | 68. . 88 || Arapaho ................ | 96] 68 | 75. 
Sites. = 7 CO eae 91| 44/65.8)| 2 puntata prenabeeee aioe oa 
SE itenccscensaceus 60 | 76.5 | 16.18 Willow C 8) 28 | Cache «....0. seeseeees 9) 52/7 
oie | 60) 7 | Willow City. 23 ooo oe ec. | 42/67.0 2.00 . my ahoet oat 
ns cecccsace : 3 61 ‘8 : = a bo 9 @eoaeeapane 95 | 44 | 65.4) 2.13 aan  Sgkalpapten papa St alee tet 
Graham «0. sete Me eel est] | avon... | | Cloud Chief ....-.0......, veeleeszee-aevs-| 1.00 | 
atlas ia = |-++a0 Io scees | 6.31 | |} 4 kde nean 0s wecesicses< os| «i7.8| 4es| ‘|| Decoms..................) ta) ST as . 00 
Greenville................|.-. ren. loss 76. 4 A ! yr enna Ppheussmseawees 94; 49) 74.0 598 ead SERRE SH = ~ =7 4. 64 
Henderson |... 22.2. Sart ims | | Atwater. ....eese sees. 86| 48| 69.3 5.34 Fort Reno..............-. | solonal av 
seesemenviiie jeetnseetea 87| 587| 71.1) 673 i ener - eitemaiode = eo) me) 6S Fort SiM........ eee... 97 86 or 3 io 
EE S68 ol ekce nine: 84| 59 | 68. 5. 30 | a et - 50 | 71.0) 5.50 BD RRR nic: sesnevesessnaes 5. 
Hot Springs ...-..0.0.0.:| 92 | &| m0 | 9 | | Benton Ridge ..-......... 94| 50/720) 5.18 oe peck hace Lecce 
Kinstom.......0. 02.020 .. 100 | 79.2) 9.16, Bowling Green Pissetes | 49/718 &13 Gatarte = -..00+ 00-000: “ie | HHO oe 
Hee we ee ee weet eee bh 57 7 | | | ae hoes ce | <> r a y x 7 
Lexington <2. 2222202227. 10 | a8 Tra | Lae oo erbagmaapenanen ot | 46 | 70.8) 5.80| || Henmemsey = .22022202.22 | 54 |ces| oe 
Lincolnton ............... 98 | 60 | 77.0 | : ¢ brid SW aieitabnseaiapentds + | =?) SS || He eseeeee seessensnecse 97 86 76.8 rer; 
Linville -, Aceammmanebess S| Sigs na Cambridge «= .......... 88 | 48/710 3.76 SD MR: Cinksecchas ceenkies 96 | 58| 742 re] 
Louisburg......-...- 2.2. <4 62 | 76.6 | 5.03 | | Canal Dover.............. 90 | a | 73 he Jefferson 20.20.0200.) 93 ta9| 401 
vumberton .............. 98 | 62) 78.9) 7.81 | ae " ‘ |] Kentom ...............0.. 1 : 
Manteo ee eecseennnes ST 2ietia ~ Canton i eiadbiscesns 86 | 49 | 70.8) 6.65 || Kingfisher 000222220202." = 4 72.6 3.37 
Moncure _s ceebeaabpeteegs so] elms re. i= - Paniadith aka 89} 45 | 70.6 5.53 ae aah et 96 59 7.0 5. 57 
Monroe eareter teers see | wlms!l ie Gosios bidebdeidantans 98 51 73.2) 6.02 DE cencas we nh cainke 103 | 49 =e 5. 08 
Morganton ......2..2.0... o4| 58|745| 477) | Clarington ........+.+++.. 92| 58 /73.6) 5.61 ft Si ictnanbedinedeed so| ssiona| 2s 
ountairy................ 9 | 55/738) 9.63 ———_........... ei Ziesl ce |] Neola... ....eese2e coos, 96 | 54 | 76. 38 
Mount Holly............ | | 2 | Clevelandd .............. 90 | 62 71.2 | &53 Newkirk ..............-. eel ce 
eRe BARE pape Se: | 728) || Goaltom «...0...ss sconces a) 49) 726) &39 Norman 0 | 4 | 708| 474 
Nasivifig 222 220000200000 o'| “"a'| H2'2'| 6°84 |. Skespababopenent a2 | 50/740 6.07) —_—|| Okeene 10 | 55 | 758 | 54 
Newbern................. 95 64) 78.6 | 11.90 | Defiance. »...+-++.+++-++». 9 | 49/718! 4.41 eaten =| sis 8. 54 
— Diniied dati edn aere 84 56 70.9 6. 79 | \} —— bane cecasevdseese 91; 47] 71.6! 9.90 Perry ......... 97 56 ag 5.06 
Pinehurst st | 56 | 70.9) 6.79 | Demos «nc. sce ce ceece, 88 | 50 | 722) 4.93 || Shawnee ................. | 55/708 | oe 
_ RRO 80| 46 | 64.2 | 9.43 FP note sseseqiuens 9 | 50) 74.4) 451 || Stillwater 94| 60 ool oa 
ie ca ange decerrelukia eee] 966 Bf ROMER pocescseecrcoess 92| 51/729) 3.76 || Temple 102 es] aes 
Reidsville... aa’ aa’ Gac3'| a | Garrettsville Di eaaseand 89| 43/ 69.2) 464 || Watanga................. 97 8 asl ose 
ockingham ............. 97| 65 | 78.0) 9.61 | Gratiot. SER ER AE: 88 9 | me| 49 | Waukomis |-...........-. “ = 711 cor 
salem See een eesetees =| mimel an \ ¢ ith behepathweceeeens 88 49 | 70.6 4,24 Weatherford ............. 97 54 a ht 
bn eabane eT Bias cal Greve ikea stan teaketonge< 90 | 54) 74.4) 6.03 | Whiteagle......0.020..0.. 98 aol ae 
BORON one eeece ee ees 90| 56| 72.9) 5.90 Greseill eS aN 87 | 44 | 68.8 | 5.08 Oregon. a oe ey a 
peand Beck badeneadineda 96 | 60 | 77.0 | 9. 52 I} om mee “oIgamiag sponte 92 | 50 | 73.3 | 2.92 | 0. 20 
Belma........00 cesses. si aslaetierm | RII n 0+ one vons ones. 92) 47/ 71.0) 2.92 301) 46 | 71.2) 
Settle o.oo ecco. 92) 58 | 744| 848 | . a | BI Sines 2a 104 | 42 | 68.4 | 0.0 
OO oo coscoccesccccnse: eT mlael oa f) Hite ...-0---0+0e0+0e004} 86; 50/699) 6.21 101 | 50 | 76. 0:00 
~—— F ehesatpneeateney | 94] G4) 774) 9.92 | | Hudson ..2oo sooo coo | 93) 45/708) 642 =o) 32 
2) 11. Wc ceccncrcisconece 94! 83/756! 5.32 S| Sissi Sa 
9! 47! 70.4! 0.00 
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Stations. 
Oregon—Cont’d. 

Bay City - 
MMe céebeececes 
Blackbutte ..... navestue 
BRNOGE ccc ccccccccecesees 
SEED coc c00d 65 60 coccene 
BTID, oc co cccoceccosceses 
Carlton. - benpeesan 
Cascade Locks....... juew 
Coquille... .. 6... 0000+ 


Corvallis .......... 
ME 6000 00%e 
Dayville 
Doraville 
BUND cacce Goce 
OS ee 
Elia. 


Falls City... 2.0... cc ccees 


Foresigrove ............. 
Gardiner ..........+.++-- 
Glendale ............- 
Glenora 
Gold Beach. . - 
Government c amp. ‘ 
Granite 9 00 46. ceue 
Grants Pass ........ 
Grass Valley .... 
Heisler........ 
Heppner. . 
Hood River . 
Huntington .. 
Jacksonville. . 


Lonerock . 

Lost River . 
McKenzie Bridge . 
McMinnville . 
Marshfield ..... 
Mill City....... 
Monroe 
Mountain Park... ....... 
Mount Angel.... 


Nehalem. ......... 
DEED écéccceccécccstce 
Gn ct eb cvsccces cece 
Ce bbee bee-coeccecscecece 
GI 6 oe 4060 0000 cocces 


DT lickevessdeecentes 


Pendleton .......... 
Port Oxford...... 
Prineville ...... 


Richland... 


Salem . 
Silverlake . 


Stafford . 
The Dalles . 


EE ctinstce seve pa 


Umatilla. 

Wen ccsacvecccce 
Wallowa ...... 
Wamie 


Warm Spring .... necdepe 


Weston. 

Williams. eb eaeseees 
BRINE 2 ccccccvccccosceees 
Altoona . 
Baldwin...... 


Beaver Dam............. 


SENS £000 ccencebeces 
PL code 6600 cdeceses 
California ... 

Cassandra 
Centerhall . 

GREED vac be0ecd cove sees 
Claysville ....... 6.05465. 
Coataville 

Confluence . ioedeue 
Davis Island Dam... .. 
Derry 
Doylestown ..... 
Dushore. .. . 
East Mauch Chunk. 
Easton . 


Ell wood so" eeagenel tang i 


penen » povecnceey dens 
Ephrata .. 
Everett...... 

Forks of Neshaminy . 
a err 


Temperature. 
(Fahrenheit. ) 
| 
cig 
8 I . 
aa | 
ais ¢ 
a A Pat 
° ° ° 
ney “4 «461.0 
oN 37 «(69.8 
98 48 «70.3 
110 59 «85.1 
105 48 «670.8 
97 42 72.8 
102 42 69.4 
102 Sw 73.8 
100 4% 70.3 
103 4 «675.2 
95 48 66.8 
104 41 «69.7 
107 4 B19 
109 4 83.2 
99 42 68.6 
103 42 68.8 
Mt 62.7 
105 4 «#71.5 
103 43 «67.6 
75 41 58.3 
91 41 63.4 
95 31 «(65.3 
108 4 «6275.0 
100 40 70.6 
102 47 «(68.4 
105 49 «476.2 
106 55 075.9 
104 57. «82.7 
104 48 77.6 
ow 45 69.8 
102 45 72.2 
101 45 75.4 
101 45 73.8 
102 43 «73.5 
9s 4 71.6 
97 39 «069.5 
107 0 70.6 
81 50 60.9 
102 40 68.0 
9 | 41 69,2 
97 52 74.2 
101 50 73.2 
M4 43 «58.2 
104 51 77.8 
92 50 714 
107 42 77.4 
73 SO 59.9 
os 2 70.6 
100 8 74.7 
100 5172.0 
97 31 «67.2 
108 | 34 67.1 
102 40 75.4 
100 5 71.4 
104 55 78.6 
gs 47) «(64.5 
115 594 86. 6» 
” 37 69.8 
102 BS «(68.6 
107 49 «78.0 
101 43 «(74.6 
104 42 74.2 
90 4 70.6 
gy 49 «669.4 
aS 38 «6467.2 
95 50 72.8 
92 52 72.6 
88 47 («47.3 
85 4 69.2 
92 47 «(71.8 
91 53. «O74. 4 
91 48 72.4 
86 42 67.6 
92 50 73.2 
91 56 74.0 
&5 47 69.6 
92 62 74.2 
89 SO 70.3 
92 | 42 «469.6 
92 49 «71.5 
92 Ss 74.2 


Precipita- 
tion. 


Rain and melted 


snow. 


Tne. 


0. 


26 


0.55 


0. 


0 


0. 
0 


0. 
0. 
0. 
0 


0. 
0. 


0. 
0. 


0. 


00 


05 
36 
0O 
Oo 


25 


Os 
00 
15 
02 
03 
11 
00 
oo 
52 
00 


bb 


00 
15 
00 


Total depth of 
snow. 


~ 
= 
ys 
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TABLE I1.—Climatological record of cooperative observera—Continued. 





Temperature. 
| (Fahrenheit.) 
Stations, : 
pig 
8 3 ‘ 
¥% a g 
ais z 
A a Pa 
Pennsylvania— Cont'd. aad 
SED scaécennesece a Se eee 
REE Scuueerccunvsceccs 838 46 | 70.0 
Greensboro. ............ alls ake aliments 
GUE co cccosecccece 90 44 | 70.7 
PEE cccvcsccsccccces 93 53 | 74,0 
SUT s cases ceveseceoce 4 54 | 75.7 
Herrs Island Dam....... a ee — 
Huntingdon ............. 91 50 | 71.2 
Hyndman......... ibe ee peer 
Dh bibe e6neeeee cece 9 48 | 71.1 
PD dda éh-0ededseeceee 92 49 | 72.1 
Johnstown .......... 93 51 | 72.2 
ee 89 54 | 72.6 
St cdisceseeseeaes ms ba 
Lawrenceville. .. x9 5 | 69.2 
DED cuenncteceoe ccce 90 52 | 73.4 
EABOP cccccccccceccs re &3 49 | 68.4 
BAUER cocececécccces 90 WO | 72.6 
Lockhaven .............. 92 | 72.8 
OS a Pe ee ee 
Lycippus....... 86 54 | 71.8 
Marion. 90 54 | 72.7 
Mifflintown .............. 91 49 | 71.8 
ear 89 47 | 70.4 
Montrose ..... oaneeu 87 51 | 67.4 
New Germantown. eons WO 50 | 71,% 
Otteville ...... saanteeeadeece 
Parker . ae ea ore 
Philadelphia . . nee 89 58 | 75.3 
Pocono Lake ............ 87 42 | 65.6 
Point Pleasant.......... Kake sdbenes 
ll re 
Radford....... ben a 
PP vebscoccenes cones ee] 53 | 74.4 
Ds bn.c0 0666 conecese hteeues sees os 
Saegerstown ay 39 | 69.0 
St. Marys ........ccceeee 86 42 | 67.4 
DE ncnccosteccséecicccess 
Seisholtzville............. aed aS See 
Selinsgrove ............. 89 52 | 73.8 
Shawmont ............4.- : en ; 
Skidmore. : 89 42'| 71.0! 
Smiths Corners. esececece se s¢ seeps 
OMNES occ cocccceccces 87 2 66.2 
South Batom. .....cccccees 86 53° «70.4 
GTO «cc ccccescccceclecsecs|: ccese 
Springmount....... napelacates san 
State College....... oa 87 51 | 69.9 
Ps at cnnceesscoece 86 49 | 69.6 
Uniontown ...... 89 50 | 72.8 
Warren ........ 9” 43 | 70.4 
PP oscacecencséées 86 46 66.9 
Westchester 91 55 (75.1 
West Newton Peer ae Sar = , 
Whitehaven.............. 86 49 | 69.4 
Wilkesbarre............. 89 50 | 72.8 
Williamsport....... 87 52 71.7 
Rhode Isiand. 
BENGE ngussedede ceccevtes 82 54 68.6 
DED ctoeveesece oses 86 50) 68.4 
Pawtucket ...... 9 52 | 71.8 
Providence .............. 92 53 | 74.3 
South Carolina. 
Aiken eeeeces 9s 67 82.3 
Allendale . thotanndeve « 06 65 «81.0 
Anderson .......... 95 65 | 76.9 
Batesburg. 95 62 | 77.8 
Beaufort .......... . 91 67 | 79.8 
Bennettaville......... o4 67 | 79.4 
th 16eeceeb vevanes 98 63 | 81.0 
i cénne sbeceees a Ser Se 
Bowman ... snweseke 97 60 79.5 
Calhoun Falls....... 
Camden ecacscebbbsenel secestoocece 
0 EES Se See Se 
Chappells...... non . aned 
Cheraw .. scceene 91 67 | 77.4 
Clarks Hill............... 96 63 | 77.1 
Clemson mesepgey 97 64 | 77.5 
Conway .... : 96 65 | 79.2 
Darlington. . 92 66 | 78.6 
Dillon sebbhdben vs cete< °6 65 | 79.8 
OS Sars 90 65 | 76.7 
Dt ciiusceddbeGenéece cheseeedh snes 
Ee 
eee 7 — 
PD hdeetecouccecsens 95 64 
Georgetown ............ 90 65 
Greenville....... 93 61 
Greenwood .............. 96 62 ] 
Heath Springs....... 96 65 80.0 
Kingstree ........... 93 64 80.4 
Libert oes ceee 95 62 77.0 
Little fountain. peceneséos 97 5 | 78.2 
Newberry ...........+++-. 97 64 79.3 
es cone seued se civestee ce Ser 
St. Geor ae 94 70 «81.6 
' St Matthews... neeeeser cede 91 65 | 77,2 


Precipita- 


Rain and melted 


“aH 


SPM PNP 


in 


_ 
OAM 


PP SIE 


2 OO hm de ie me BS ON DS SO CO PS ee OH 


ST 


3 DS de DS OO em OF DS Oo me aS me Oe 


ee 


oe me I Ope ce 


tion. 


snow. 


o4 


Total depth of 


~ 
= 
= 


snow. 


Stations. 


South Carolina—Cont’d. 
St. Stephens...... oe 
Saluda . 
EE <ancececersccesnds 
Seivern 
Smithe Mills ............. 
Societyhill ................ 
Spartanburg........ 
Stateburg ‘ 
Summerville ............. 
Sumter 
Trenton 
EE cacdsnce 
i cenecstiebeeeeese 
Walterboro. 
Winnsboro ban eeantas 
Winthrop ¢ ‘ollege Feeidius 
Yemassee . jinn eness 
Yorkville. .... 
South Dakota. 
Aberdeen 
Academ 
Alexandria 
BEIGE « ccccvc cece cscoces 
sida cn tach ak dea 
Bellefourche.............. 
Ee 
Brookings .... 
Canton 
Castioweed .......... 
Centerville ......... 
Chamberlain 
Cherry Creek 
Clark . ceca iis ite eri akin 
Clear Lake beceoecas 
ee 
PE cc sscencesess 
Elkpoint ..........-...... 
DL ctebnascosessaness 
Farmingdale ............ 
PE tensduaces cnwe 
are ee 
Forestbu 
OO” ea 
Gannvalley 
Greenwood .............. 
iceccecsccereecess 
SE coon cecescesss 
i adenevess cc cceee 


itn nécncetnanneewe 
coa,... wha aia a ited 
i citdéuvedoestontedes 
Dn 556060 c0cnes cence 
Leola. 
RACES TEMES 2. cc ccccces 
Marion. 
DD vhcdncevaeveeeeses 
PD rade pous seaeeeees 
Mil’bank...... bbnedes 
i hndsests ese 
Oelrichs : 
PERO RIGRBD. .00cccccces ‘ 
a 
Ramse bib ebso tesdans 
eI 
Rosebud Agency hoes eseue 
Roslyn. ... 
Jousseau............. 
Sioux Falls .... —— 
a re 
Tyndall caadnweceedetnaeas 
Watertown... 
WEis.ccccckccceses 
Woolsey sees 


Tennessee. 

Anderson ville 
Arlington .......... 
Ashwood ....... 
Benton 


| ERATE EEE 8 


Bolivar 
Bristol 

Brownsville . 
= ame Gmeenveueseses 

Carthage. . coveccesbes 
Catia TE. o.ccccccccecss 

GE paund- cdcsessensose 
Charleston .. 
Clarksville 
Clinton 
Covington 


Dandridge ..............- . 


Decatur... 
Dover 
Dyersbu 
Elizabethton ............. 
Erasmus. 


Temperature. 
(Fahrenheit. ) 


Maximum 
Minimum, 
Mean. 


° 


96 65 80, 
94 56 | 77 
4 65 78 
98 60 | 76 
92 66 | 77 
95 65 | 78 
96 64 78.0 
93 65 | 78.8 
100 66 «79.2 
ag 48 69.8 
97 48 | 7i.7 
92 46 70.8 
100 42 71.9 
oS 38 | 68.6 
101° 43°; 71, 2 
100 43 | 68.8 
9% 42 66.5 
90 44 «(68.8 
87 42 | 65.7 
91 45 | 68.6 
100 47 | 72.7 
107 41 | 72.4 
88 44 | 67.9 
bata! 49 | 67.9 
ao 45 | 67.5 
91 48 69.4 
92 46 72.4 
95 43 72.2 
101 46 | 69.5 
SS 44 66.5 
92 40 | 67.6 
ay 46 | 70.6 
97 45 | 70.9 
95 49 | 72.2 
100 44 69.9 
101 5 | 70.8 
90 42 7.6 
101 48 «70.0 
101 45 | 69.6 
103 40 | 71.4 
91 44 | 65.2 
96 46 71.2 
96 40 | 68.2 
103 40) 70.1 
91 45 | 70.0 
97 41 69.3 
oT) 45 68.8 
6 
2 
9.4 


Jury, 1906 


PME PN SS SPS: 
H+ OOm mw Neto e: 


100 42 | 69 
93 46 70.4 


90 43 O66 


97 42 69.0 
104 38 | 70.9 
AS 46 65.9 
93 45 | 70.0 
ysd 45 69. 3° 
92 49 | 71.0 
8&5 44 65.0 


“95 | 59 | 77.0 
95 56 | 74.5 
93 58 | 75.6 


9 | 57 | 75.8 
90 55 73. 8 
96 58 | 76.7 
92| 57) 74.9 
95 | 54| 76.3 
98 55) 77.9 
| 58 | 76.5 
Zoee oes aie 
"95 | 69 | 75.6 
99 | 54| 77.2 
% | G61 | 768 
95| 60) 75.0 
as | 51! 70.8 


Precipita- 
tion. 


nyo S go 


— 


—_ 


Rain and melted 


od eee eo 


— tt et 


— at et et et BD 


-w2 


nO De ee ee ee 


— a 


peas 


snow. 


Total depth of 
snow 
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Stations. 


Tennessee—Cont’d. 


Bialie BRM. ......ccccccces 
Blarrimaat. ........s.ccces 
Hohenwald eee ee 


Johnsonville ............- 
JOMOTNOTO 202 ccccccce sees 
EE cn canedenvesceuss 
Kingston............+-+++ 
Lafayette .........-.-+++- 


an ee a Oe aa 


it acosercesssoncs 

Ps. .ceccnscestes ees 

L nnville . ee ene 
BSED cccccccccccscccces 


McMinnville ............. "93 | 87. 


Maryville .........0-se00 
DATIAR 2.20.22 ccccccecccess 
Monterey..........-+-+++- 
Newport .........600-000- 
— epveccesesccceoes 


SUED isc 00. 600502 sees 
RROD, occ ccccccccesces 
Silver Lake. .............. 
Sparta. ........-.-eeeeeees 
Springdale . ...........--. 
Springville ............. ; 
azewell ............ ovew 
Tellico Plains ............ 
Teaey GAG «2. ccccccsees 
PM cabcnedeesueseoes 
Tullahoma .............. 
Union City............... 
MEN « 6eccesceescosess 


Watertown............... "100 "2 


Waynesboro..... ... .... 
Wildersville.. ........... 
WOOD cccccoccocscccscses 


cine osgnsheecekae 
(See 
ee 


ix: ostkineese ses < 


SR savrescs<tendatedcathh dniena th 


coy ieseseneeaeee¢ 
DL idm ncvetn de eens 


0 See 
i adsepeas aecees 
CE idkads cabs eb ecse va 
Claytonviille. ..........<.. 
Dé cteneténtens “ooo 
ener 
SR ic nscetcanarcewes 


Se a Spee meen 


PL (ci. scenceenedaet 


ane eréuite ecnaont | 
i cnic6 ocheeakiussen 
i agéa geveds ensecas 


0) 
Fort McIntosh ........... 
Fort Stockton ............ 
Fredericksburg .......... 
Gainesville..... ~debeatons 
Ns oc crccdinecsoss 


Grapevine ............... 
San ocvedsssccacss 

Hale Center........... .. 
eee 
SEEN Shnbeosecedhearess | 





snow. 
snow. 


Minimum, 
Rain and melted 


| Total depth of 
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MONTHLY WEATHER REVIEW. 


Stations. 


Texras—Cont’d. 


Flompatend........ cscccscleccccclecscecleccees 


DEE sc ccivccsccsecess 
ree 


Ps ersecscccnsacees 
Huntsville ...........+..- 


Junction.. 

Kaufman.. sakvo 
aa chde sess 06teseeenen 
ROOST occ ccntsccccses 
Knickerbocker.......... 
Kopperl.......-...-++++- 
Lampasas ...........+-5-- 
OY Oy eee 


Mount Blanco...... ..... 
Mount Pleasant ......... 
Nacogdoches ............. 
ORR. vc secs cece ccses. 
New Braunfels........... 


PRGNBs pc cods cs ccusesseeses 
Port Lavac8. ........00-. 
GRABER « cccsccsvcsessvecs 
ED ncnu cecnse doves 
RCRD cc ccvcecteveccesss 
SNE occ cccccuses 
re te 


San Marcos..............- 
SN a vtccacucenceeves 
Santa Gertrude........... 
SeyMour .......-.--sseees 
GROCNID dccccccvesccecece 
BORGER . ccc cccccccccccces 
Sulphur Springs.......... 
TED paeeeesone 6eoccees 
PD ain0 cc cctetdtscces 
, 0 eer 
Trinity .........0-+ ss00e 
DL arr 
Valley Junction. 


WR 60:cs aceeboonesens 


WOE cncditn 20nb es ob 00 ee 

IIL. canswenesees 

Weatherford ............. 

| oe pebedn od vaee-se 

SPORE, 5.00cccccvevece 
Utah. 


Alpine «0.0000 csereesesfeseees Sats, sae, 


Aneth. 


mer a aa nena +|oenseleas 


Castle Rock . 


Enterprise. . 


Experiment Farm........| 107 | 56 | 81 
QF. eee } 


Fillmore . 5 ia ie eae 
Fort Duchesne ........... 


eee | 


ee ee 
Government Creek ....... 


GINGER . cc cnscccccesvcess | 


Green River 


| Huntsville ae ee 
Ibapah ee ae 
ESE RS ka Sv olataiabal 
QQ rea 
| Kelton 
S Bilt Gs dad ecccscsccxdvenss 
| Levan sntkunsuees 
F BMGs ciccsassiccsecseseces 
| RN, 20 Rb bcecnnsseuenee 
| Manti.......... 56666 8665 
7 a Fe ae Pee 


BMIUEIDS 6c cccnscscescee 
Meadowville ............. 


SEA 5 rab euhdebickes< Be ose ae Lae 


Maximum, 
Minimum. 
Mean. 

Rain and melted 
snow. 
Total depth of 
spow. 
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_ TABLE II. ee record of cooperative observere—Continued. 




















‘Temperature. 
(Fahrenheit. ) 


Stations. 
oe 
ae 
Gigli; 
a a | 3 
Ca) é 
za i\|al@ 
| 
Utah—Cont’d. ° ° ° 
REGED. cc cvccccevvvececs 102 50 | 76.4 
IER. 00.00.40 4e seus 4 90 40 | 66.4 
Mount Nebo .......... 96 54 | 764.9 
Mount Pleasant....... 95 51 | 72.7 
IGE c00c 0s cascccccescceieedectioevces ROTA 
OaE GEE oc cccscvcccees 95 51 | 74.8 
ii 6 0 kctees coxcece 96 | 57 | 75.4 
Parowan ..............+-. 93 47 | 71.6 
Payson inennleescesleasees 
Di Witbasskatvhasusssaued 90 40 | 67.9 | 
rr rer 89 40 | 64.8 
P< bu ecec eens 0incat 105 51 | 76.8 | 
DEY. cheadonhsiobutes 90 40 | 64.2 | 
EI sud hanna clb anaes 
Oe rer 94 37 | 68.6 
OGTR: bv 0 scvceves 107 60 | 85.0 
St. George. ............ 110 56 | 85.3 
Bae FOR ccccccccesvevesch étvoslescessiosecs« 
BeNEO. 656 060005 08000 200 95 43 | 69.0 
ee 98 40 | 69.4 
| Soldier Summit ...... 98 B0 | 64.6 
eR 60 ooccsecceres.cfeetee sheceses ae 
SOD send sneeus < 92 44 69.4 
S ines bance cesee 105 40 | 71.8 
..) ee 97 55 (74.8 
TUBES ..«: c000ccccescces 91 39 | 68.6 
Trout Creek........... 96 46 | 72.0 
Wee EGS occ wccccsccess | 94 46 | 71.4 
WOUND ie ncne nscovesscs 94 48 | 71.5 
Wellington............ 95 42 | 70.1 | 
Vermont, | | 
Cavendish ...........-++-- 89 40 | 67.2 
CHGIIIOs 6 onoscddeese<ceese 86 41 | 65.8 
Enosburg Falls........ | 88 39 | 68.2 
Jacks onville..........- 87 40 66.6 
Manchester .............- | 8 44 67.0 
Norwich ..........0.0505 | 89 40 | 67.6 
St. Johnsbury kehde ones 91 40 69.4 
WEED ccecececsvecceces 90 45 68.5 
Westhoid ig dbus bo seccntesbclaedes clrncoem Bre Sema 
Woodstock ............ 84 41 | 65.1 
Virginia. 
APVORIB. 0050 0060 600000 95 48 | 76.2 
Barboursville ......... 90 55 75.0 
Bigstone Gap.......... 88 54 | 72.2 
Blacksburg... ...........+.. 92 43 | 68.3 
BUGRGRGR 6 .occ cc ccccsccscloccccclesccecloceces 
Burkes Garden........... 82 43 | 66.0 
Callaville. ............... 94 54 | 76.0 
Charlottesville ........ 95, 53°, 75,4 
ee Se ere | 92 52 | 75.1 
Dale Enterprise .......... 95 51 | 72.4 
DGRVEING oc ccc cccccuccoccel tsceciecesesiosoess 
DEED bce de cctiossee 95 58 | 75.0 
REED ideas cess daqevbeds 984 514 76.04 
Bt GW oes cc cvecsces 87 58 | 71.8 
Pare Ville ...cccscccces 95 50 76.1 
Fredericksburg ...... 92 55 | 75.4 
Grahams Forge ... ... 87 51 | 70.2 
Hampton.............. 96 65 | 77.2 
Hot Springs........... 86 | 50) 68.2 
Twamh0e....ccccececs cocnjecees sleesceclececess 
Lexington .. ......... 92 54 71,8 
OS (eas 49 | 75,2 
Marion ..........+0++. 92) 53 / 71.1 
MOREGED 60.0. 000s cccccccccissess clocccs sleccees 
pS ee 94 538k 73.0 
Newport News........ 92 64 | 77.2 
Nokesville(near)......... 88 55 | 73.4 
Petersburg ............ |} 9 60 | 73.8 
Quantico .............. 92; 55 76.0 
Randolph.............- eeeleeeees 
ee ere Peer rere Te 
Roanoke .............. 94° 47*| 74, 2e 
Rockymount.......... 101 53 | 75.3 
BROMARSOAR . .0..0.c ccc ccs cfecccvclecccccleceses 
Skyland, .........cccccscclecccccleccceclececes 
Speers Ferry............. le ccvecleccortisveses 
ne SO 94 62 | 76.0 
IR anc ccccesevcnces 90 54 | 72.4 
— GRY < ccccccccee 91 52 | 73.8 
dackuseeceseses 92 62) 75.6 
Williamsburg Saceacese 95 | 62) 75.2 
Woodstock .......... 94/ 51 | 74.4 
Washington. 
Aberdeen ............. 1038 | 45 62.2 
pC. eee TEES TARA 
Ps nttivée bo kteb cake 98 44 | 68.4 
Bellingham ........... 83 | 46 64.4 
DD aabhsnoscustesée 88 | 47 | 65.4 
a ee 90; 52) 67.1 
CORRE BAUER. oc cc cs cnccce decseesls sveseieceses 
| eee 99 48 74.0 
Centralia. ............. 102 39 | 68.4 
COT occas ccvcesssse 100 43 | 74.8 
Clearbrook ............ 94 41 66.0 
CRORE WEREE 6 00 cc vcccens 95 49 | 66.5 
OO ee 100! 42! 68.4 








Rain and melted 
snow. 
snow. 


Total depth of 


> 
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} 
| 
| 


a 


= 
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a 











Granite Falls. ........... 


Mount Pleasant .......... 


ee ee eee teen 


Nuttallburg ............. 
Ocean a 








Minimum. 
Mean. 
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Temperature. Precipita- Temperature. | 
(Fahrenheit. ) tion. | (Fahrenheit.) | 
a ; 
3 : 
s,.i13. i Stations, 
5 s ag ° 
g | se | eo | = 
ei) 3s 38178 | 5 
Bi aia Sig 
Hiaisig iz £/|8$ 
ai, |a a 66 a | 2 
i ie ~~ “ 

West Virginia—Cont'd. 7 - | ad me | Ins. || ein nhe—-Cuare. ai 
ERT BRE 9 | 80|71.8| 421 | Granite Canyon.......... 58.6 
eis accgands einen 8 | 49/684) 4.52 Granite Springs.......... fubate 

91 55 73.6 | 5.12 | Green teh ce seacees .3 
92 | 53 | 73.7 ‘eo \ Griggs. p Nebebebedssnvesce 35. 
ee eccioe e 1 BEEOR . cc ccc cc cccecrccccclsecesel|seoeselieces = 
peseopecccccessees % | 53 | ta 4. 10 | | Hyattville... snvoves 9.2 |. 
oo BEG onc ceccccccccelecs gach orase tory = | Kirtlor at ews mo 
Smithisld...........-.--|--- wd ed Hovde 294 | Laramie...-..0.0000. 60.3 
eineswene 94| 49/720!) 6.68 || Little Medicine...... , 57.3 
ES Ee 98 | 64 | 75.4 | ‘= i Lelebeme Ranch......... —H 
88 50 | 68. ° ih chincnegeceeres seces 6 
ened eeee tae bVeot 93 | 52 | 70.0 7 | Mooreeroft seokeneen = 
S| Bins | pees + 
85| 52/708) 5.45 ] ES 69. 6 
Thogttthen dees 92 | od hin 8. 76 | Baas 63.6 
0660 Of: coeeoss eee . ne u PTrrTerriaitite h 
Le eS g2| sa | 748) 443 || Pinedale . 59.2 
|| Saratoga ..........0+s00- 62.8 
90! 44/708) 240 Sn ce okncorseees 64.9 
let thes cadaees 92; 40 | 68.0)| 2.02 || Shoshone Canyon... .... 69. 0 
Sea. sesce 89 | 4 | $n 2. 88 || South Pass City .......... 57.6 
90| 43 | 67.7| 2.38 Darna ccovsces 54.8 
ate cane g2| 44/686) 2.40 Wheatland . 70.6 
suatieethus 91| 48/|70.4/ 2.33 | Willow Creek Cabin. . s.8 
pad *... | 43/| 71.2 tpg ’ 
‘| gol 44] 67.9 2. 45 Yellowstone Pk. (F’tain). 55.8 
(eo Ae teapat 91| 39/65.8) 0.79 Yellowstone Pk.(G’d Cn.) 55. 2 
90) 45/686) 2.68) | Yellowstone Pk.(Lake) .. 53.8 
a nahrais Ftaae P bo S eael 3. 16 | Yellowstone Pk. (Norris). 55.8 
aA 92) 58 | 742) 2.96 | Yellowstone Pk (Riv’side) 55.9 
ee a 41 | 66.8 1.95 || Yellowstone Pk(Snake R) 57.2 
—  alabanne nese 9 | 50| 70.6) 3.10 || Yellowstone Pk. (Soda B. ) 56. 3 
90° «88°, 65.6" 6.10 || Yellowstone Pk. (Thumb) 55.8 
92; 42/690 1.86 | Yellowstone Pk. (Up. B. ). | 55.5 
l to Rico. 
wot Bind tone 297 ft ee 73.8 
Grand River 7 pesecceices om seetascsel Dee — ms 
 ipekceebartyactecte 89 46 | 69.0) 260 I cscadudeswonses 76.6 
eS. cathe teund 92| 47/| 69.7) 1.62 iF —_ seepepennpeaneeey 79.2 
92; 39/65.4) 1.53 | Arecibo .......-.2-2ceee0s 77.0 
91 41 ed 3. 06 a. Sutin Seehubenewe =e 
| y OVATIAS .. ww cece wu wwune ‘ 
3s $6.8 | 4 CHYOY. 2 cc ceccreccccccers 79.5 
43 | 67.2; 2.69 Eee ecb seadine 78.5 
43 | 67.6 | 3.04 Corozal 76.2 
45 | 68.3 3.90 DEED cdvccccccoscescecs 81. 2° 
staniceneel | 0.79 OL 80.0 
42 | 67.6 235 Hacienda Josefa. .........)... 6.6 ccc ee ew nnues 
62 | 72.0) 2.00) DD, 2) aa cbadeccedsns 78.2 
46 | 69.6) 2.10 DN da vesecue. sesecees 75.7 
4 | 70.0) 1.55 Juan Diaz 81.3 
46 = 4.18 a EE inte eed eueeee is 
ee, so, cccceses 
4 68.5) 2.15 CRD. .ccocaccesess 76.4 
44 | 68.2) 5.02 (0 =] 80.2 
49 | 69.3) 239 || Mayaguez...............- 78. 6° 
45 | 68.8) 3.20 Dict ieseduadetenées 77.2 
49/ 69.2) 155 on ne Weceseccccccece 79.0 | 
50 | 68.2) 3.05 dnc oseuchionind eee 
68/728) 370 | pf enna a ee pede ie 8 
5 mn Lorenzo.............- q 
52 mes | Los '| San Salvador............. 74.3 
50 | 69.2) 1.75 | Santa Isabel........ ..... $0. 3° 
Sias|te| | Yeti ma 
41 | 66.6 2.87 New Brunswick. . 
42 67.9 | 214 | St. oe ---- =: hacia 61. 
a2 . 50 i « 
41 | 66.8 4.08 SEED cdsceccccesveee< 79.7 
49 | 70.2) 310) 
45 | 68.6 | 2.05 
cistedénnchaccnaaeiaiad endl ae 
S13) 32 Late reports for 1906. 
46 | 68.0 | 2.67 f 
42 | 68.3) 1.90 as ) 
39 | 60.4 | 0.34 D etias Alaska, 
BEB ccce cece cece coecceleccesclescccciccoocce | 
esaneines as re | iain... sdeoas 36 «58.1 | 
31 | 58.5) 0.33 || Coal Harbor.............. 37 | 49.4 | 
34/620) 0.54 || Copper Center. ........... 31 | 58.2 
36 | 65.4 | 0.73 | Fairbanks....... eee 41 | 60.4 | 
Bees bony 1.28 Fort Egbert sented 39 | 67.7 | 
-| 1.55 Holy Cross Mission ...... 38 | 57.8 | 
“or | 34) 6&4 | 1.59 it 32 | 50.6 
93| 46/| 70.4/| 1.85 Ketchemstock............ m0 54.0 
81| 28 | 55.4) 2.18 TORE a cagerceseccerecees | 
hen sudSeceecessoesess 95 40 | 67.0 1. 45 | North Fork............... > oonselogsess 
80} 30 | 541/| 0.62 Sssaiisiunhesceas 9.0 
|e cccceleccccclessess 2. 07 BEE Sresesounes scene eq 
et Foe Bred Weed rad Bs  apdpageberpedebana er 
oe! ssleneln — ae | 
92 38 | 68.6 DD weneveceeude 
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Stations. 


California. 
Dimond 
San Miguel Island 
Colorado. 
Breckenridge 
Florida, 
Apalachicola 
Idaho, 
Roosevelt .... 
Indiana. 
Crawfordsville 


Indian Territory. 


Janes...... 


Millinocket 
Montana, 


Gckcsetcssadcceesscees 


Maine. 


MONTHLY WEATHER REVIEW. 


TABLE II.— Climatological record of cooperative observers—Continued. Late reporta for June, 1906. 


| Temperature. 


(Fahrenheit. ) 


Maximum, 
Minimum, 


82| 36 | 57.2 





Precipita- 
tion. 


Rain and melted 
snow. 


Total depth of 
snow 





F 





1. 30 


Temperature. Precipita- | 
(Fahrenheit. ) tion. 


Stations. 


Maximum, 
Total depth of 











Minimum. 


ra 
5 


Texas, ° 
eee | 60 | 80.4 
Fort Ringgold 64 | 87.7 


Utah, 
32 | 66 6 
Washington. 
Cedar River 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 
thermometer. 
A numeral following the name of astation indicates the | 
hours of observation from which the mean temperature was 
obtained, thus: ' 


— | servers, as the case may be, are re 
| station. 


1 Mean of . p. 
P. 
Pp. 
P 
Pp. 


p- 


+9 
+ 2. 
+ 2. 
+ 2. 
+ 2. 


at various hours reduced to true daily 


mean ag epee tables. 


The absence of a numeral indicates that the mean tem- 


perature has been obtained from daily readings of the maxi- 


mum and minimum thermometers. 

An italic letter following the name of a station, as “ Liv- 
ingston a,” “‘ Livingston b,”’ indicates that two or more ob- 
rting from the same 
A small roman letter following the name of a 
station, or in figure columns, indicates the sumber of days 
—— from the record; for instance, ‘‘®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 


| ture records when the same do not exceed two days. All 
| known breaks of whatever duration, in the precipitation 
| record receive appropriate notice. 


CORRECTIONS. 


June, 1906, Michigan, Hillsdale, make mean temperature 
66.7 instead of 67.0. 

Utah, Loa, January to April, 1906, inclusive, cut out all 
precipitation values. 

Oregon, Prospect, March to June, 1906, inclusive, cut out 
all maximum and mean temperatures. 
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| Component direction from— 














MONTHLY WEATHER REVIEW. 


TABLE III.— Wind reaultanis, from observations at 8 a. m. and 8 p. m., daily, during the month of July, 1906. 


Resultant. 








Direction Dura- 
| B. S | E Ww. from— | tion. 
land, Hours. Hours. Hours. Hours. | e Hours. 
pute Pews cv cove ce dees cece ccceees 6 39 17| s. 18 w. 35 
TD cicchuiceustsocevess sons4 } 13 32 9 22/ s. 34 w. 23 
Comeend, i. HE. F.. 120s ccccccccsccses oe 13 9 6 10, n. 45 w. 6 
Burlington, Vt. f. 7 19 3 6| s l4w. 12 
DURE, WO ccececces ceccceocesacecs 19 33 8 il 8s. 12 w. i4 
ie Base coscevccccocccees sentes 12 23 20 21; « Sw. il 
Nantucket, Mass..............000se0es 15 19 17 22) s. 20 w. 15 
Block Island, R. I ..... 2... 0.0. e-eeee- 15 31 4 21. os. 24w. 18 
Providence, ii sapbepeinagessaconis 17 25 15 22 s. 41 w. 11 
TIED, » << cvescosnccseceecces 20 32 10 9/8 5e. 12 
New Haven, Conn ............... nae 18 34 12 10; sw 7e. 16 
Middle Atlantic States. | 
Albany, MW. ¥ ......ccccceccccccecceces 15 36 13 0) ss 8e 21 
Binghamton, N. Y.¢ .........-. 00000 y 5 13 10/| n. 87 e 5 
EEE BET ccesecevecscestcoceees 15 27 20 11| s. 87e 15 
SEI, IRs ccc vecccccvccecocecess 15 21 23 16| s. We 9 
Philadelphia, Pa... .............+000++ 14 31 17 16) s, B¢« 17 
SE, Bina becns ccccccccerceooccese 2u 21 16 19| s. 720 3 
Atlantic City, N. J... 26... cece eenee os 16 27 17 19| s. 10 w 11 
re SO 15 2 19 12| s. We 16 
ITI 06 cose copesesscovescs 13 24 13 2/| s 20w 12 
TE Cciccvecsenves eseces 19 2 19 9) s. de 14 
Ss FO Pas ccccccececceccccees 6 19 9 2/ s. Be 15 
DPE Wiss ccccceccevesesecccess 16 23 22 20| s. be 7 
‘ount Weather, Va. .................. 17 24 19 21; « 16 Ww 7 
in dn cous Gs noted cveuededs 13 30 20 15| « We 18 
i cctus tenhches case cc cctes 18 30 17 4| 5. 47e 18 
SD rere u l4 20 30| s. 68 w 11 
South Atiantic States 
Asheville, N. C 19 27 22 10; s. 56. 14 
Charlotte, N. C 14 25 22 15 | s. 32e. 13 
Hatteras, N. C 13 33 ll 23 | s. 31 w. 23 
Raleigh, N. C 15 28 15 | 18 | s. 13 w. 13 
Wilmington 10 33 15 | 2 | s. 23 w. 25 
Charleston, ; 6 38 13 | 14/ s. 2w. 32 
Columbia, B. C.........ccceccceeceees 15 23 18 | pia te 8 
BUMMER, GOs oc cc ceccccccccccccccccces il 32 15 | 15 | « 21 
Savannah, Ga...... 2... 6. ee ee cece eens 9 33 11 | 27 | s. 34 w. 29 
Jacksonville, DEP akateccesceves ceece 4 3y 15 | 17| « 3w. 35 
Florida Peninsula. | 
Jupiter, Fle ......ccecececcceesecceees 4 35 10 | 29 s. 31 w 36 
Key West, Fla... .....-ss..eee-eeeeees 6 20 41 | 7\ s. Be 37 
DN I hd cbse 0spccncc cc ccccccces 9 26 2% 14) 5. 38 ¢ 20 
Eastern Gulf States. | - | 
Shc sheatediesentess$ acce 17 20 23 | 18| s, 59 e. 6 
ET eins ahntededetooeesecse 6 16 9 | 10 /| s 6w. 10 
I MED. ossddatepcsdencesccee 5 36 15 | 19; s. 7 Ww. 31 
Pensacola, Fla.t ..... 18 5 5 | 11 | n. 25 w. 14 
TEE oon mn osuéunchenesceseces 20 27 21 | 7/ s. 6, 16 
Birmingham, Ala.t ...............06. Y 13 9 | 11| s, 27 w. 4 
AEE aadbon sb 0daddcccceeececeees 19 23 8 | 25 | s. 77 w. 18 
Montgomery, Ala ..... ae 14 25 14 2) s 29 w. 12 
TD ccbutecieleves-ooses 19 19 10 30] w. 20 
Vicksburg, Miss 23 25 4 16 | «. 77 w. | 9 
New Orleans, La 8 26 7 33) 5. 55 w. 32 
Western Gulf States. é 
I iecensccbccoven<cccsese: 24 18 17 19 | n. 18 w.! 6 
Bentonville, Ark. f............sss0+-+- 8 16 11 | 5| s. 37 e., 10 
ekg 6bbbeses ccc cscs 20 13 28 12, n. 66 e. 18 
SEE: i o00s chbececn cc cces 27 15 12 23) n. 43 w. 16 
Corpus Christi, Tex................... 2 42 31 2| s. Se. 49 
ET ETL gavaccccenescccccces< 15 21 21 19 s. 18e, 6 
TIE, nn sees vavcoaccosccese 11 39 12 16) s. 8 w. 28 
PE Eis tach device over tccceee 19 24 19 14} s. Me, 7 
inns ansesecessee cree < 12 2s 37 | 5/ s. Tle, 34 
Taylor, Tex.) De ehtakentooesecesee 9 16 3 | 5| s. 16 w. 7 
Ohio Valley and Tennessee. | 
Chattan ST EEas nietion tnteecse« 22 15 M4 | 23} n. 52 w. 11 
A 21 16 10 | 23 /| n. 74 w. 19 
Memphis, Tenn................. senate 24 17 14 | 18| n. 30 w. 8 
i ie cceseuescesees cove 14 21 18 | 23! s, 36 w. 9 
DARE TR. © ccssccccccceccccccess 8 15 9 9 s. 7 
NS. ideas cemepascenesaes 18 27 13 19s. 34 w. 11 
Evansville, Ind.+ . 12 6 12 7 n. @e, 8 
{ndianapolis, Ind ..................... 24 19 11 21 son. 63 w. il 
A In 5 6 6 cocadnesnene cseue 16 19 23 21 s. Me. 4 
CE nc bnds bbb cbboenddd 18 ae 20 | 15) s. 5le. 6 
OT  _, PR eee 20 2 17 23) Ww. 8 
Parkersburg, W. Va .. sunecene< 12 31 14 6 ss 38w. 19 
SE We TP kdanncoenvagscecvescesns 13 27 12 23s, 38 w. 18 
Lake Region. 
DE, I ndnecs cecusinedceséeseces 11 30 18 18s. 19 
SEE le UT dkcees cccecccocndsecesees 14 31 15 13|\ 8s. 7e. 17 
EEC TT érvou neuen cdésceceda’ 17 23 14 2 os. 61 w. 12 
PIII Tl :ccindbubeucoceee ceosene 4 27 13 18 5, 21 w. 14 
Dh Cin andsnebabteceeteecensesce « 14 21 14 2% «os. 52 w. il 
SEE GED scccusees coccesséscore 21 19 19 15 nn. Be. 4 
Sandusky, Ohiot ..............s0ee00s 4) 12 6 15 os. 48 Ww. 12 
iT 8 cdadiinasnastove seat « 21 13 21 2 n. 7e. 8 
Es MINED enaces cocnccceccce ccceses 21 15 22 19 n. 27 e. 7 
Lake 
18 22 18 18s 4 
25 pa 11 17 n. 68 w. 7 
17 18 18 23 s. 79 w. 5 
Grand Rapids, Mich. ................ 19 12 20 22 «on. 16 w. 7 
Houghton, Mich.f .................+.. 7 2 15 | 13 on. 22. 5 
Marquette, Mich ............0ecceceees 27 11 10 27 «(47 Ww, 23 
Port Huron, Mich .................+.. 25 19 19 15 n. SMe. 7 
Sault Ste. Marie, Mich................ 15 14 18; 30 nn. 8 w. 12 
SE Men nc 65 cn.cccccescccceeeense. 22 12 20 | 17 ni7e. 10 
Milwaukee, Wis .........0.00000000.0. 24 14 4; 18 n. 22w. 1 
Green + Sdbascetesoncénoceesacs 20 23 18 | 8] « 3 
SEM Bini ncccedeesdhenee seats 28 8 19 28 on. 24 w. 22 


* From observations at 8 p. m. only. 
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Component direction from— Resultant. 
Stations. i 
| Direction | Dura- 
B. & E Ww. from— tion. 
North Dakota. Hours. Hours. Hours. Hours ° Hours. 
Moorhead, Minn ..............+....+. 19 26 il 2 s. 62 w. 15 
Pt h M cacaccoce seceees 25 11 18 18 n 14 
Devils Lake, N. Dak ..............--- 17 20 i 2% | s. 790 15 
Williston, N. Dak. KER aot Ex Wiel ID al 
Upper Missi Valley. 
Minn ON rE 9 8 6 12 80 w. 6 
i), ncn. cceses cece cksesdus 23 18 15 17 | n. 22 w. 5 
i ions sesenceseesescent 5 18 5 8| s. 13 w. 13 
ee 22 15 16 26 n. 55 w. 12 
Charles City D., Giitnedecennvesaéste 21 17 13 26 n. 73 w. 14 
Davenport, SE iccabaigenoedenys 25 8 18 21) n. 10 w. 17 
PED sacaccencceencesess 20 17 19 18 n. 18 e. 13 
Dubuque, Iowa ............ sanneees 28 14 12 2 n. 43 w. 19 
SEED octane deccecnenss soeeens 22 16 15 20; n. 40 w. 8 
Pi ichidets ieee enedencede eens 26 15 15 20 n. 24 w. 12 
La Salle, Ill. t........ 12 3 9 11 n. 6 Ww. 9 
SI nds cscecesapoeeeds 28 15 13 18| n. 21 w. 14 
: Ti icéssrundadsonewessaces 24 13 12 29) n. 57 w. 20 
DIDS ndecs cshsbescoceseces 9 12 4 17| 8. 77 w. 13 
Se ED éenitnnnunesnetsdeeseses« 21 17 15 21 n. 56 w. 7 
Missouri Valley. 
A ed ocnudcdcened¥beeess 8 10 9 8/| s. 27 e. 2 
RS 20 21 21 18| s. 72e. 3 
Springfield vesealsatibsbabbicdsien 19 21 20 13| s. 7e. 7 
To isnceresesaeces+ctecteoos 10 13 10 5| s. De. 6 
I, nackdsgdebeedsesacs< 15 8 11 3| n. Me, 11 
SE ED dics Gengdndetescesesees 22 22 20 11 e. ot) 
ce cntneiaws 21 24 20 13 | s. 67. 7 
I REE ans c000s06ece sens aoe 22 23 13 18 | s. 79 w. 5 
Sioux ~~ Weck ne eoeketnces eae 11 11 a) 8! e. 1 
ST bc bias ceteecncce givénns 16 25 22 19; s, 18 e. 10 
a iinans 6c00nedede deen + 21 26 16 11 s. 45 e. 7 
, § & ° Sf MBeeeIe eo 7 10 4 18 | s. 78 w. 14 
‘orthern Slope. 
i Pi icc ltbddevdaseseneseece< 20 14 21 24) n. 27 w. 7 
Seiten Cier, Momé......%..........00-. 23 18 2 12] n. 66, 12 
Helena, Mont............ j cbececcoses 15 20 10 36 | s. 79 w. 26 
eer 6 | Ses 10 il 13 38 | s. 88 w. 25 
Rapid City, 8. Dak................... 18 14 16 | 29| n. 73 w. 14 
Cheyenne, Wyo .................... 19 25 16 19| 8. 27 w. 7 
 } SS 25 19 14 18 | n. 34 Ww. 7 
Yellowstone Park, Wyo ............. 15 2a 2 31) s. 66 w. 32 
North Platte, Nebr ...... SS Dae 17 30 26 9] s 52e., 22 
Middle Slope. 
IE .obb3 665606000608 wavenee 21 24 8 21 s. 77 w. 13 
i 3 a 25 14 17 | 23; n. 61 w. 12 
RES 17 24 20 9 58 e. 13 
din teckkbiasatensess 17 24 25 12| s. 62e. 15 
win ad necwnceusceteceus 23 2 26 8/ n. Sle. 18 
I thin dies cctdee sdces 19 29 18 6| s. We. 16 
Southern Slope. 
yl 17 29 21 6| s. B5le. 19 
SE MD cuteness covéasdescanc 13 24 30 10/| s, 6le. 23 
Del Rio, Tex eaenent buss souebons e's 5 5 23 4 t 19 
Roswell, N. Mex. .......... 15 32 14 13; s. 8e, 17 
Sout Plateau. 
i} Sree 17 12 41 8/ n. Sle. 33 
INI, BD sccigsen acccesnsedees 22 13 34 11| n. 6. 25 
SLID. «0. 5 cinaceenassereeees 34 7 12 24) n. 24 w. 30 
DE éithenapeée an vesonedeess 8 10 27 24| s. S6e. 4 
come, _ ee caeihetaedsde ubde dna 7 7 10 28 s. 42 w. 27 
ndependence, Cal................... 29 14 11 25 n. 43 w. 20 
Middle Plateau. 
Te bsddandnend se cecsccuéessens 3 25 4 43 s. 61 w. 45 
Winnemu | eae 26 12 22 20; n. 8e. 14 
i Un sdiceeseeeesecaseenees ll 14 4 42 s. 86 w. 38 
Salt Lake City, Utah................. 24 24 9| s. Se. 15 
SE, CED otich acetednued«ssccnns 38 5 10 23) n. 29 w. 38 
Grand Junction, Colo................ 17 16 26 14) n. Se. 12 
‘ort Plateau 
RE enticcs ssucacngeses 24 29 3 16' s, 69 w. 14 
TD iin de na esecedsédeskescss 19 16 20 25 on. 59 w. 6 
NE aaa 1 4 28 2| a Se. 26 
Pocatello, Idaho. .............. et 13 21 29 5 ss. Ge. 16 
ED 06 nn dn onede660e0 cnnes 17 20 21 17s. Se. 5 
We PE SEED ctenceccccceccescs 9 uo 14 146) 38 Sw. 25 
North “/_« ~ Coast Region. 
North Head, Wash ............ 42 4 1 38 n. 45 w. 53 
Port Crescent, Wash.*................ 14 1 1 24 =n. 61 Ww. 26 
I ickchesnnsdsccéccececus 34 9 8 20 =n. 26 w. 28 
CR TT cides cuceenccesesosers 37 7 2 23 «Son. 35 w. 87 
Tatoosh Island, Wash................ 2 34 5 36s. 44 Ww. 45 
PURE GU cc cccccccccccccosccces 34 10 6 31 son. 46 w. 35 
Roseburg, Oreg ........... 66 -sseeeees 38 2 4 160 son. 18 Ww. 38 
Mi Pacific Coast Region. 
EC nndedeendaccsacheesseess 28 14 1 32 66 w. 34 
Bont Tammainale, Cal ..... ccc ccccccfeccccccclecccccccfecccccs cloccocceclesesescccecisecccoes 
CE sckves $e¢éescese csscisel 18 26 | 24 15 s. 48 e, 12 
Sacramento, Cal...................4.- 5 48 18 4 ss. 2le, 46 
San Francisco, Cal................... 1 3 0 60 «os, 88 Ww. 60 
TE soe oe cusene baebbow 10 0 0 26 =n. 69 w. 28 
Southeast Farallon, Cel.*............ 20 1 1 22. «on. 48 w. 28 
South Pacific Coast Region. 
PIII, TEE wh ccncdcecccsen ccccsececes 37 2 1 40 =n. 48 w. 52 
Los Angeles, Cal ......... ...ceeee-: 1 18 11 40 60 w. 34 
SD LIED occacccancdecces ccceces 8 26 2 41 s. 65 w. 43 
San Luis Obispo, Cal................. 26 23 5 n. 81 w. 20 
West Indies 
4 430 err e 0 5 2 0 s. Me 29 
Hamilton, Te RES Ss Eee | poses cgenelscectons 
San Juan, Porto Rico ...............- 1 8 57 1) « Se. 56 





+ From observations at 8 a. m. only. 
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Jory, 1906. MONTHLY WEATHER REVIEW. 351 
TaBLe [V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in I hour, during July, 1906, at all stations furnished with self-registering gages. 

tT £4 
Total duration. s= Excessive rate. _ Depths of precipitation (in inches) during periods of time indicated. 
a= ae 
Ee: a 
Stations. — Se . ta es —— 
s . gos . sc 5 | 10 | 1 | 2 | 2% | 80 | 3 | 40 | 45 | 50 | GO | 80 | 100 | 120 
s From— To— 2 ss Began— Ended & *& min. min. min. min.| min. | min.| min. | min. min. | min. | min. | min. | min. | min. 
- & of | | | 
- | | } | 
1 2 3 4 5 7 
Abilene, Tex. 8 2:40 p.m., 3:00 p.m./ 0.59 2:40 p.m.) 3:00 p.m. 0.00 0.23 | 0.44 | 0.54) 0.59 |....../...... eeses Ssfocescclecsssclecavecisvenes 

Do ... +... 11-12 5:40 p.m 5:55 a.m. 1.20 5:42 p.m 6:17 p.m, 0.02 0.14 0.30 0.54 0.75 | 0.92 | 1.02 | 1.09 )...... owe ed eee eee ees eee 
Albany, N. Y........---- 17 115 p.m. 3:20 p.m. 1.28 1:15 p.m 2:15 p.m.) 0.00 | 0.11 0.28 0.44 | 0.60 0.69 | 0,72 | 0.76 | 0.81 | 0.89 | 0.97 | 1,18 |..... 

bo sneedeeses 21) 10:25 a.m. 11:28 a.m. 0.63 10:38 a.m. 10:58 a.m.) T 5 oR * BES fh * 8 eee See o clépecn onscqeuheseceelocase $eeéun tindédbele<é ces 
Alpena, Mich........... 15 | 12:53 p.m.) 6:15 p.m.| 1.94) 12:53 p.m.) 1:50 p.m.| 0.00 | 0.50 | 0.73 | 0.92 | 0.94 1.01 | 1,17 | 1.29 | 1.51 | 1.60 | 1.70 | 1,85 |....../..... 

» Amarillo, Tex ........... © becvae-cnceseprsccesscdane 0. 50 eee See eo eye ee ey ee. See eae C.D fo oc cdshonces ofeuseee Iovees 
Asheville, N.C.......... 22. «2:50 p.m 3:10 p.m.) 0. 59 2:59 p.m. 3:08 p.m 0.03 0.33 0.56 - . on cotls sncasineccealé coer epasses Jo osese 
SE ian ccc. cece 2) 2:45 pm.| 4:25 p.m.|1.17| 2:55 p.m 0.07 | 0.20 | 0.35 | 0.52'| 0.67 0.78 | 0.85 |..... 2/2222: tte: ttle 

BD cccccccceccecccs 17, 11:40 a.m.) 12:37 p.m.| 1.35 | 11:40 a.m. I 0.21 | 0.54 | 0.77 | 0.90 | 1.05 | 1.14 | 1,18 | 1.19 | 1.22) 1.34 ouene ib teen's 
Atm © ity, N. J. 3 4:05 p.m 6:45 p.m. | 1.18 4:32 p.m 0.02 | 0.09 0.52 | 0.63 | 0.70 | 0.85 | 1.08 | 1.16 |...... esr skate stalcenes [ssvacel seeds ae 

DP kcecs cccsevesses 24 D. N. 1:30 p.m. 2.17 | 4:37 a.m.) 0.04 | 0.18 | 0.35 | 0.42 | 0.50 | 0.60 | 0.66 | 0.67 | 0.68 | 0.80 | 0.96 | 1,00 | 1.33 | 1.47). 
Augusta, Ga.. 6 2:02 p.m 4:50 p.m. 1.77 2:48 p.m 0.04 | 0.08 | 0.26 | 0.49 | 0.80 | 1.08 | 1.383 | 1,45 | 1.55] .....)..... did dew etaSauee 

DO acccce 14 10:07 a.m 2:40 p.m. 3.66 | 12:33 p.m 0.34 0.10 0.28 0.49 | 0.66 | 0.82 | 1.07 | 1.36 | 1.55 | 1.69 | 1.81 | 2.13 | 2.70 | 3.24 )...... 

BO cas ccscsscccecss 22 | 12:06 p.m 2:10 p.m.) 2.03 | 12:21 p.m. 0.07 | 0.19 | 0.36 | 0.39 | 0.44 0.59 | 0.98 | 1.45 | 1.71 | 1.75 - 

Baltimore, Md........... 3 5:55 p.m 7:25 p.m.) 1.09 | 5:58 p.m 0.01 0.05 | 0.52 | 0.80 | 0.91 sislisnee’ ee ee Ser | cneb clvseucaiecened 
ona ‘ a § 1:58 p.m 0.01 0.09 | 6.35! 0.47 0.64 0.76 | 1.00 | 1.07 | 1.08 | 1.08 | 1.08 )...... a See 

DO... 20000. 22-23 | 1:00 p.m.) 1:35 am.) 4.01 5 9°45 Bim --- 1.10 | 1.21 | 1.46 | 1.56 1.68 | 1.78 | 1.84] 1.94 | 2.07 | 2.92 | 2.61 | 2.78 | 2.88 02057) 
Binghamton, N. Y....... 17) 9:55 a.m.) 2:00 p.m. 0.99 10:32 a.m 0.04 | 0.09 | 0.18 | 0.39 | 0.56 | 0.67 | 0.74 )...... es 
eee, [ 14 | 12:53 p.m.) 2:17 p.m.) 1.15 1:29 p.m 06 | 0901 A298 | A | OD | CBD | OES) AST 1 SBD f. ccsacbececcclsccccche vcccaleccedchecccee 

Do. ee cial 17 2:10 p.m. 3:25 p.m. 0.71 2:40 p.m OG 1 GQ i Oae 1 AS | Gee | Wee bead cbeakcs me seudcl caked! scbhelebonesiivcseibicsioee 

seeee 18 1:44 p. m. 3:10 p.m. 0.95 2:04 p.m OG | O85 1 QE 1 GES Tt GUT Bae FU Bb, omic ed iscbe cle onkpcdaiknck chkawes wihawaeel cues Meheae 
Bismarck, N . Dak.. a ane BD Ivodidsae ctuealvcasauedded a 0. 41 veatii is veel ae Pe See A RES ere Tage eee TKS, eRe Seale | 
Block oe] | ee 30 2:30 a.m. 6:15 a.m. 0.98 5:20 a.m 5:38 a.m, 0.27 6.12 0.40 | 0.58 | 0,67 Sy eee) FS See See Ser, ees Se 
Boise, Idaho............. 7 ase See Se ntnt GREED wetdnds saa hecanel uke din 0teddiceakh a: Se re enpa'shebn cm cbse ducts Ses ichienes dbeaiies Sew sure ie evacaisess se 
Boston, Mass..,.........- 10| 3:37 p.m.) 5:50 p.m.| 1.12) 38:47 p. m.| 4:22 p.m./ T 0.07 | 0.20 | 0.33 | 0.61 | 0.75 | 0.77 | 0.96 |......]......]..... a ate Dida le sees . 

_ eee 30, 12:10 a.m.) 8:15 a.m.) 1.56 2:48 a.m.) 3:32 a.m, 0.09 0.05 | 0.10 | 0.16 | 0.24 0.28 | 0.33 | 0.49 | 0.59 | 0.67 |. ‘| e600 :Ieevecs ae eee 
Buffalo, N. Y 3-4 ee eae ieet ae CS | Beast Santen ‘eieekabaiwaksivakes Ping RE. vat ee. ; a -| 0.43 | 
Cairo, 1 ula tikes wad 20 3:27 p.m 6:30 p.m. 0.85 | 3:44 p.m 4: 0.02 | 0.26 | 0.50 | 0.64 /...... ov distess alasdkianbenwe | sees |oseees Or APOE RS ee 

Do. cable 28 1:20 p.m. 3:00 p.m. | 0.67 1:44 p.m 2: 0.08 | 0.07 | 0.22 | 0.53 | 0.60 |......)......]...... roe os 

\ Charles C ity, BE cceas 14° (11:20 a.m. 3:22 p.m. 0.96 11:31 a.m.) 12:2: 0.06 0.12 | 0.24 | 0.35 | 0.36 | 0.36 | 0.39 | 0.42 | 0.53 | 0.66 | 0.73 | 0.76 |......).....-)00.... 

Do.. 27-28 } 11:15 p.m. 3:45 a.m.) 1.70 = 1:04 a.m 1: 0.21) 0,26 | 0.36 | 0.47 | 0.51 0.53 | 0.93 | 1,22 | 1.25 | | : 

Charleston, S.C 15 DN. 7:50 a.m.) 1.53 9 7:12 a.m 7:2 1,02 | 0.13 | 0.45 | O61 |....../..... ‘ou | sdvetes's 

a headin 22-23 | 9:40 p.m D. N. 1.04 1:01 a.m 1:23 0.29 0.08 | 0.16 | 0.36 | 0.65 ..... cos eccce Jovece fecoses Iesccce] socsofe ade 
Charlotte, N. c 17 | &:15 pom DN, 1.63 6:41 p.m.| 72 0.03 | 0.20 | 0. 18 | 0.54 | 0.54 | 0.59 | 0.60 | 0.60 | 0.62 | 0.68 | 0.81 | 1.15 | 1.34 SER ait 

Do. 18-19 11:00 p.m D.N. 1.14 11:50 p.m.| 12:4 0.13 0.16 | 0.22 | 0.23 | 0.30 0.48 | 0.61 | 0.82 | 0.89 | ure eres foe 

ee ‘ 2:45 3: 0.56 0.06 | 0.12 0.16 | 0.23 0.32 | 0.44 0.56 | 0.66 78 | 0.89 ]..... PerS ae os 
Chetan, Tenn....... 13-14 | 5:35 p.m.) 11:50 a.m.| 4.08 } aos m 5 ~ | 1.68 | 1.24 os 144 1.59 | 1.68 | 1.74 | 1.77 | 1.84 he Issa" sha | a0 
bs Ee  s aa 20 | 2:03 p.m.) 4:15 p.m./ 0.72 | 2:31 p.m.| 2 0.01 0.29 | 0.59 | 0.64 6.70 .... 2 
Cheyenne, Wyo........ 14 3:15 p.m.) 7:40 p.m.) 0.86 | 3:28 p.m.| 3: 0.01 | 0.12 | 0.31 | 0.35 a6 sfecasac! Vane cfences sivtess Seb be shi onss elpectekince qeuibanbealséaebe 
SG leds dees scccase 15 11:15 a.m. 1:00 p.m.) 1.34) 11:17 a.m.) 11: 0.01 | 0.05 | 0.22 | 0.33 | 0.91 | 1,19 | 1.26 |....../]..... SE I, kite leccces beseseslscewes 
Discnues ¢ soscee 28) 11:14 a.m. 12:45 p.m.) 1.69 | 11:20 a.m. | 12:2: 0.03 | 0.08 | 0.20 | 0.52 | 0.86 | 0.99 | 1.04 | 1.09 | 1.13 | 1.20 | 1.82 | 1.61 |......)......)...... 
el anne So censs 28 2:00 p.m. 7:26 p.m.) 1. 22 4:41 p.m.) 5: 0.09 | 0.11 | 0.36 | 0.42 | 0.48 0.53 | 0.60 | 0.72 | 0.80 |......)..... lewvcce b 6000 cledesealeosces 
Cincinnati, Ohio secceeee 22 D. N. 10:05 a.m. 2. 16 4:48 a.m 5: 0.03 | 0.22 | 0.44 | 0.71 | 1.12 | 141 | 1.46 | 1.49 | 1.52 | 1.68 | 1.70 |......]......]...0.Joeeee, 

_ ee vese-) 28 | 9:30 am.) 11:29 a.m.) 0.92) 9:39 a.m.) 10:03 0.02 | 0.47 | 0.65 | 0.71 | 0.76 | 0.82 |......]......]-.... es eee |. 

Cleveland, Ohio.. 6 1:36 p.m.) 3:25 p.m.) 1.02 | 2:03 p.m.) 2:43 0.01 0.09 | 0.13 | 0.20 | 0.40 0.61 | 0.82 | 2.92 | 0.97 dis aves dhcaiinna SE PE Re 

Do heeoneats 27) 1:43 p.m.) 2:57 p.m.| 0.41 | 2:24 p.m.| 2: OGE | OSS] OB Jo... che cccaciecsses sbsaciesccos as 49 ole 
Columbia, Mo.. seen 2 62pm. 7:08 p.m.| 0.70 6:26 p.m.) 6:42 0.01 0.14 | 0.42 0.61 ee ee re ae [Seer nh 
Columbia, 5. , 1 2:00 p.m.) 3:20 p.m.) 1.09 2:29 p.m.| 3:01 0.29 | 0,11 | 0.27 | 0.53 | 0.60 | 0.69 | 0.75 | .....]......]..0... EEO levees -asbabiconet | 

i hiocsadskeniens 5 | 8:06 p.m. 8:55 p.m. 0.62 | 8:14 p.m.| 8: Yoet Bev Ely Vet 3 Ree See Pee ee bo mene AEE EE, ae acy 

Do 22 | 10:40 p.m DN, 0.76 | 11:00 p.m.) 11:35 0.01 | 0.10 | 0.19 | 0.23 | 0.33 | 0.41 | 0.58 | 0,66 |...... decane Lp ekowabebwes aaa © 

DO ccsse sevens 30 | 10:00 p.m.) 11:35 p.m, 0.82 10:13 p.m.) 10: ., 0.01 0.13 | 0.28 | 0.70 FE leccccefeose. fecoccelsvecvelscsese leasece |vseces ern Serre | 
Columbus, Ohio.......... 38 5:03 p.m. 6:25 p.m.| 0.67 5:29 p.m.) 5:49 p.m.) 0.06 | 0.20 | 0.37 | 0.46 | 0.52 ...... Siete) Ree Reha [occepe is ouses 

Do...... , 8 5:41 p.m.) 6:43 p.m. 0.60) 5:45 p.m.) 5:55 p.m.) 0.01 | 0.20 | 0.55 |...... paclese en che dncdeliccaecdsseee lessapelcsseesicéens's |e ccces D cans clitndes 

OP cckegstveass 22 «11:10 a.m 2:30 p.m. 0.77 | 11:19 a.m.) 11:41 a.m.) 0.01 0.07 | 0.18 | 0.38 | 0.59 0.64 |. : abe 
Concord, N.H........... 4 12:53 p.m. 1:28 p.m. 0.44 1:03 p.m 1:17 p.m. 0.01 | 0.08 | 0.19 | 0.41 cap [tsunestvcnces B | | Ro 

BD caneuss ssoccces 30) 4:32 p.m.) 5:34 p.m. 0.86 4:41 p.m.) 5:07 p.m - | 0.26 | 0.35 | 0.40) 0.52 | 0.65 | 0.72 oounl rer Ivevese spas eine 
Corpus Christi, Tex..... bE K Seely ag |” | Ie ae AA REE bt ie OH ae mM: te é tee | 0.17 |...... losees Sesesigins 
Davenport, lowa......... 28 1:20 p. m 1:50 p.m. 0°39) 1:26 p.m 1:35 p.m,| 0.01 | 0.22 | 0.39 )...... Te ee . seule eis 
Del Rio, Tex 3 1:40 p.m 3:15 p.m. 1.02 1:44 p.m 2:11 p.m,| 0.01 | 0,09 | 0.22 | 0.41 | 0.62 0.73 |...... ae PEE ere ren Heer | os 

Bl bab 0ses rece 16 | 6:20 p.m.) 11:20 p.m. 2.25 6:25 p.m 7:22 p.m.) 0.01 | 0.15 | 0.28 | 0.39 | 0.49 0.60 | 0.81 | 1.05 | 1.33 | 1.63 | 1.78 | 1.92 | = 
Denver, Colo............ 14 | 6:33 p.m.) 6:53 p.m.| 0.54 6:34 p.m.) 6:44 p.m.) T. | 0.41 | 0.53 |..... suslvsupes sles | eee vet NB 
Des Moines, Iowa 4 3:50 p.m.) 4:30 p.m.| 0.60) 4:02 p.m.) 4:23 p.m.) 0.01 | 0.11 | 0.29 0.41 | 0.54 0.59 a. Joveces lessees adaete 

De oni sebeenaens 16 | 12:15 p.m 2:25 ‘p.m. | 0.60 | 12:27 p.m. | 12:40 p.m.| 0.01 | 0.29 | 0.42 | 0.62 |......)...cc.Jeeecccleceess ee ae conseecl-coces oslbenees 
Detroit, Mich. . ake gf ER SE: Tee | |) ERM SE ae ae ee RS ea Ste I I RAR REL eat Pee eeeS Ieee ae Sakina’ 
Devils Lake, N. ‘Dak..... CS 5 eee ene rae Wey aes epee fk ee eae! Pe ee ey eS rs ey GS Ne ORIN SS Fesntes pecs 
Dodge, Sia itietcesed 2.38 | 3:20 p.m.| 4:15 p.m,/ 0.25 | 0.12 | 0.26 | 0.32 | 0.36 | 0.47 | 0.57 | 0.69 | 0.89 | 1.03 | 1.18 | 1.27] .....]...... Spades 

Er 2.38 5:04 p.m 5:35 p.m.| 1.58 | 0,14 | 0.27 | 0.42 | 0.53 | 0.58 | 0.63 |......]...... [+ scscelsccescfoecee wx < Ae 

| a 0.88 | 11:49 p.m, 12:15 a.m,/ 0.03 | 0.10 | 0.23 | 0.40 | 0.57 | 0.63 |...... i? iceisas li ae ee OR SEAT. 
Dubu ue lows. . ee a 0. 58 ccecbe bbelcbe bibs ci scieeeotn ndeedeleesece se aa lohan J ) ay eT ere 
Duluth, Minn............ Sg Se re rte eo ee Ee ee a ree | a il 0.17 ve |eseees|enees 
Eastport, Me............ | (6 RAE RRS MT FESS RreR Af (aes PE BENS Lm 0. 48 
eh _ eee dS are y Sea ne sduanitaonns rr ere oe ae ae ae iconeee RS fee 1! fae (Pre ee 
Erie, Pa. . sGebeeseeas 1. 43 1:51 p.m 3:14 p.m.| 0.01 0.09 | 0.12 | 0.25 0.35 | 0.39 | 0.42 | 0.46 | 0.46 | 0.48 | 0.57 | 0,86 | 1.82 ]......]...... 

° Do. 0.65) 9:18 p.m.) 9:35 p.m.! 0.01 | 0.15 | 0.39 | 0.47 | 0.49 - = | Jadecheeves sigeeee | p ossealéeadee 
Escanaba, Mich.. : 0.49 | 3:32 p.m. 3:46 p.m.| 0.09 | 0.16 | 0.33 | 0.39 |......)...... | naeas Pe Pe ee eee ree oe oefe sone cloesecs 
Evansville, Ind ......... 15 0.73 | 4:38 p.m.| 4:53 p.m.| 0.07 | 0.18 | 0.43 | 0,56 |...... eacefresscelessoss beqe ss <fenesechebene. ratdiee efeccece 

Do. 1.35) 4:41 am. | 5:18 am.) 0.39 | 0.12 | 0.19 | 0.28 | 0.37 | 0.45 | 0.58 | 0.57 |......) cece |eeeenefeseeee|ens FTE Oe 

Fort Smith, Ark.. 3: 0.82 | 12:59 p.m.| 1:20 p.m.| 0.07 | 0.12 | 0.26 | 0.46 | 0.55 ....../...... RSE Ph eee Hage Ne coos fe a 
IO sccce 5 230 3s 2. 16 5:38 a.m.) 6:52 a.m.) 0.78 | 0.21 | 0.33 | 0.35 | 0.39 0.43 | 0.48 | 0.52 | 0.58 | 0,68 GW | Cle.) BS bivessscciss 

Se Peamices tape 25 “ 0.94 | 2:27 p.m.| 2:50 p.m.| 0.04 | 0.07 | 0.28 | 0.49 | 0.65 | 0.70 |...... he s aaeak | seanaleaeehtneeens nese I, 
Fort Worth, Tex ...... 28 58 p.m.| 4: 1.48 | 3:19 p.m.| 3:37 p.m.) 0.05 | 0.25 | 0.59 | 1.02| 1.38 ...... ag: He RS cote Se a 
Galveston, Tex.......... 13 | 1:20 p.m.) 4:40 p.m.| 1.31) 2:01 p.m.| 2:30 p.m.| 0.01 | 0.30 | 0.65 | 0.92 | 0.96 0,98 | 1.15 |...... ieonedieecees ans EE OS Cetane iS ewase 

Ps sans cocnceses 30 | 2:50 a.m.) 7:25 a.m.| 0.95) 3:57 a.m.| 4:12 a.m./| 0.10 | 0,17 | 0.31 | 0.56 |......)..... |occceeleceeee| soeee Jeseees nese iuecesieb babe aeons iesecne 
om agen, Mich 28-29 | 2:25 p.m.) 4:32 a.m. | 2.02 | 12:08 a.m. 12:48 a.m. 0.55 0.09 | 0.14 | 0.19 | 0.32 0.52 | 0.65 | 0.82 | 0.87 |..... lveceus Bteees ESE e, SN F 

2 St IRS 28-29 | 2:25 p.m.| 4:32 a. m.| 2.02) 3:20 a.m.| 3:35 a.m.!| 1.52) 0.17 | 0.39 | 0.45/...... senseleceeeelsceseelsonesefesseee|soneecfeeserc[ocerclecene[eceees 
Green 7 ae 9| 2:40 p.m.) 4:10 p.m.) 0.39) 3:11 p.m. 3:24 Bae. OS | O87 | BSD | BSE | nnccclecccvahoccceclevccs cfs sececlesncedicsese REGS (Pe. ‘|: 
Hannibal, Mo....... ia 3 11:25 a. m.| 12:24 p.m. | 0.50) 11:36 a.m == 11:56 a.m. 0.02 | 0,13 | 0.33 | 0.41 0.46 )...... FR PR Se | cones alracené 5 oh al 

DPS shaeneesedcesns 3 12:56 p.m.| 1:08 p.m.) 0.32 1:01 p.m. 1:07 p.m.| 0.01 | 0.29 | 0,31 oy eee ees Cee cee FEA Se eaeK lone seclecsens rrr locecse 
Harrisburg, Pa. . 16 6:16 p = 7:55 p.m.| 0.44 6:51 p.m.| 7:02 p.m.! 0.01 | 0.15 | 0,42 |......).. | Seneevediecepad : 

Bos dacs iia 21) 1:11 p.m.| 2:22 p.m.|048/ 1:16 p.m.| 1:30 p.m.| 0.01 | 0.16 | 0.36! 0.44 [0.000 0)......]....../.ccccfeeccecleccces] cece NER ae. ef; le 
Hartford, Conn......... 10 | 2:27 p. m. | 3:08 p.m. | 0.80 2:33 p.m.| 2:54 p.m.) 0.04 | 0.11 | 0.30 | 0.65 0.72 .....)... Oe Ser eee |. a osccelesoes |. chess 
Hatteras, N.C.......... 23 | 4:25 p.m.| 6:40 p.m.| 1.00) 4:49 p.m.| 4:59 p.m. | 0.03 | O23 | OBO |..... J. cc cele ces feceeecleesee [eeccecfecccccfecescsleccecs SRE He fo dlens 
Huron, 8. Dak . GEE &. cntedenks ai dancadasts 5 ER SP et me sR pas co Sy RAG eae Aa. fT | eee Ata eee 
Indianapolis, ~ ree 3 | 12:30 p.m.) 2:54 p.m. 0.71 1:12 p.m. 1:19 p.m.) 0.10 0.35 | 0.40 |. eae pod cehwesdineessivenveste uf Ly 

_ eee 20, 3:52 p.m.) 4:53 p.m.) 0.85 4:05 p.m. 4:15 p.m. 0.02 0.45 0.82 oves|- eves cleccsccleccccclecces cescce sieosccciossese apis BEES SERS EHS 
5 19 | 3:40 p.m.) 6:28 p.m.) 1.43 | 4:25 p.m.) 4:50 p.m.| 0.07 | 0.11 | 0.48 | 0.68 | 0.93 | 1.10 |..... 0)... 20.) cee eleee eee leee ole. \. 

DP parscssonccesass 23) 1:45 a.m.) 6:20 a.m./ 1.58 5:33 a.m.) 5:53 a.m. 1,03 | 0.14 | 0.30) 0.40 | 0.52 ...... ey Se eases Seer NaS Rae Se ee 
Jacksonville, Fla. . 14 | 11:15 a. m.} 12:38 p.m.) 0.74 | 11:17 a.m.) 11:32 a.m.) 0,01 | 0.27 | 0.52 | 0. 69 >disniae ich cea tan ls caweelocces olvanund iéeaae 

Do.. 15 | 12:50 p.m.| 1:30 p.m.) 0.80 | 12:56 p.m.) 1:05 p.m.) 0.01 | 0.42 | 0.68 |......)......)...2.. ea ee AGREE eros hep arts Gut Goce 2 on, 

ipecuicstneuiia x 24| 6:38 p.m.! 8:30 p.m.! 0.99! 6:45 p.m.! 7:29 p.m.! 0.03 | 0.22 | 0.52 | 0.55 | 0.62 | 0.71 | 0.75 | 0.77! 0.82 | 0.87 |...... EEA BF: < | 
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TABLE IV.-—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 








} > 2 
a 
Total duration. s3 Excessive rate. ¢ Depths of precipitation (in inches) during periods of time indicated. 
s © 
a 
Stations. 5 ae _ : 5% 
- | s P | | 
™ 2 ik _ ¢Se & 10 5 20 25 30 | 35 lOO 45 50 60 80 100 | 120 
F From To— ae Began Ended gS & min. min.| min. | min.| min. | min. | min. | min. | min. | min. | min. | min. | min. | min. 
| | 
| | | 
1 2 3 4 | 6 6 7 
Jupiter, Fla............. 24 3:00 p.m.| 6:25 p.m. 2.30/) 3:05 p.m. 4:05 p.m. 0.01 | 0.20 0.35 | 0.63 | 0.81/095 1.08 | 1.39) 1.44)| 1.64 1.81 | 2.08 

DO . ccssccccccceces 29 | 11:15 a.m.) 12.40 p.m, 1.13 | 11:22 a.m. 12:22 p.m. 0.01 0.11) 0.31 | 0.51 | 0.62 0.71) 0.74 | 0,78 | 0.78 | O81 0.93 1,07 

Do .. 20 | 9:58 a m.| 2:00 p.m. 1.12| 9:59 a.m. 10:34 a. m./| 0.01 | 0.14 | 0.19 | 0.39 | 0.64 | 0.74 | 0.82 | 0.87 |...) cee) cece el cece ele ce ee cleceeee ceceee 
Kansas City, Mo......... 19 1:47 p.m.) 5:55 p.m. 1.68 1:48 p.m.| 2:36 p.m./| 0.01 | 0.23 | 0.52 | 0.74 | 0,79 | 0.80 | 0 81 | 0.82 | U.90 | 1.09 | 1.18 |......)......)...... 00008, 
Key West, Fia.........../ Se Mi dtlithinccéclvonne cveeses eS FP attitnetie > ay Se OR RE SRN La ialbeidaes ditesene 0.52 
Knoxville, Tenn ........ 6/1240 p.m.) 2:20 p.m. 0.58 | 12:54 p.m. 1:14 p.m. 0.03 | 0.18 0.26 | 0.35 0.44 sade 
La C Bo ccccccces 18-19 9:30 p.m.) 7:40 a.m. 1.24) 3:18 a.m. 1:38 a.m. 0.23 | 0.07 | 0.22) 0.40 0.54)...... eeavelesesee] cocccicsvces! ocooe ec desleccvccleccces : 
La Salle, i! Seecec enesecs 3/ 11:54 a.m.) 1:42 p.m. 0,75 | 11:57 a.m. 12:25 p.m. 0.01 | 0.13 | 0.35 | 0.48 0.53 | 0.57) 0.63) .....)...... IS RK eae es Sa Bel 

18 28, 2:25 p.m.) 2:52 p.m. 0.43 2:32 p.m.) 2:39 p.m.| 0.01 | 0.26 | 0.40 jo... 6) cece el cece elec ee el eee eee nagthe cases sheasl docs < seegtieeees a 
Lexington, Ky 12; 2:26 p.m.| 38:35 p.m.| 0.56 | 8:06 p.m.| 3:23 p.m., 0.02 | 0.11 | 0.33 | O51 (2.0.02)... cep ce elewe eee ieee ee eleeeees ek Se es ee ee 

5600 ccovecesces 16 9:25 a.m 5:10 p.m. 1.45 | 10:09 a. m.| 10:24 a m.| 0.01 | 0.18 | 0.40 | 0.57 aS SS Se a ES a een Speer See Meena 

16 9:25 a. m 5:10 p.m.) 1.45 | 10:54 a.m.) 11:53 a. m.| 0.58 | 0.07 | 0.18 | 0.21 | 0.30 | 0.35 | 0.38 | 0.50 0.59 | 0.66 0.68 | 0.77 |........00. 60. 
Lincoln, Nebr.. 1) 5:56 p.m.) 8:15 p.m. 3.21) 6:25 p.m.) 7:15 p.m.| 0.05 | 0.06 | 0.19 | 0.65 | 1.32 | 1.89 | 2.17/ 2.45 264/291 3.03 ...... 

PP ekevasas 18) 7:30 a.m.| 1050 a.m. 1.14| $:21 a.m.| 9:01 a.m./| 0.03 | 0.09 | 0.27 | 0.33 | 0.40 | 0.49 | 0.73 | 0.86 | 0.96 |............/...... 

Little Rock, Ark........ 16 | 6:20 p.m.) 8:35 p.m. 1.05 | 6:45 p.m.) 7:19 p.m.| 0.08 | 0.16 | 0.24 | 0.41 | 0.55 | 0.66 | 0.76 | O88 . 02...) cece cece leew eee leeeees 

BD cccccccccceccess 27 1:50 p.m 4:10 p.m. 0.91 | 1:57 p.m.| 2:18 p.m.) 0.02 | 0.16 | 0.33 | 0.52 0.64 BON te FOS Ge TOD AER SPS TARE a EK 

Th ce tin nave onan 28-29 «6:11 p.m 7:10 a.m.| 0 83 | 6:39 p.m.| 6:50 p.m./ 0.02 | 0.20 | 0.35 | 0.40 |......)... 0.0). 000. ele neeee 7) SEE GE PR TS eee eee 
Los Angeles, Cal ........ SD lseccssese ptipseenanduces 0.02 |.... ee as eecenee ecclecobec men ee | WE Banded lv dnd cluasived occ «] GU Wedcdecleenccolsccecs 
Louisville, Ry........... 21 8:32 a.m 9:35 a.m. 0.50 8:42 a.m 8:59 a.m.| 0.03  6<.12 | 6.26 | 0.35 0.43 )...... pans ovetanathesneel ©" """hcoge plscvbaceliessedieesece 

MB cccegss cc cccsece 27-28 | 11:15 p.m.) 4:10 a.m. 1.18 | 2:35 a.m.| 3.03 a.m.| 0.53 | 0.14 0.16 | 0 oF got FES 2) a eS Ee ae ee See 
Lynchburg, Va.........- ) a ee eeeeta aes oh BeBe bh cos ons — deena atend babuidh sehen aS 

acon, Ga... ........+. soe 29) 7:05 pom.) 1:15 p.m. 0.79) O41 p.m.) 9:54 p.m.) 0.53 0,12 | 0,29 | 0.37 ee eee rey Teer Perens eee 
Madison, Wis...........- BD ho coca pesese cic cccesecccec| GEE [occcencenccclscccessecces ; aa eee eee 0. 36 |. 
Marquette. Mich......... 26 2:23 p. m. 4:35 p.m. 0.94 2:37 p.m.| 3:11 p.m.| 0.01 | 0.06 | 0.12 | 0.23 0.42 | 0.67 | 0.80 | 0.85 ...... Se ES SRE ee Se 
Memphis, Tenn ......... 18 6:58 a. m 8:30 a.m. 1.02 7:08 a.m 7:32 a. m./| 0.04 | 0.12 | 0.29 | &044 | 0.57 | 0.76 | 0.86) ... ./......]...... SMG TS TG Aa See 
hp ichnoguccescece! SEE 6:50 p.m DN 1.9) 7:38 p.m.| 8:38 p.m.) 0.27 | 0.13 | 0.35 | 0.63 0.87 | 0.99 | 1.08 | 1.26 | 1.35 | 1.40 | 1.42 | 1.55 |......)....../...... 
Meridian, Miss.......... 18 | 10:55 a, m.| 12:50 p.m.) 0.74 | 11:14 a. m.| 11:39 a:m.| 0.03 | 0.06 | 0.14 | 0.24 | 0.36 | 0.52 |. .... 6) cece elec ce e| ce eeeeeeees eS ae oy See 

BD cccnged os cn cevce 18 3:53 p.m.) 6:25 p.m. 1.42 3:58 p.m 4:52 p.m.| 0.01 | 0.14 | 0.29 | 0.56 | 0.65 | 0.76 | 0.87 | 0.89 | 0.93 | 1.04 | 1.16 | 1.29 
ewases, Wie. eoecen BD loveccoccescdiecceseceseve WEP bh cs cocvacce OK Ea ER Se a CE ee Pees Seen éuevelesavesiecoses 0.34 
Minneapolis, Minn...... 2) 7:40 a.m.) 9:50 am. 0.42)| 7:46 a.m.| 7:56 a.m.) 0.01 | 0.23 | 0.31 ioe | 

BO stcés ine bOnad 12| 3:11 pm.) 5:00 p.m. 0.94 8:14 p.m es a bere 2 es Oe F GheD F QLD fe onas sitcece nbc csndclucess cle cbcdcledses clesnceclecece See 
Montgomery, Ala.. 13 | 11:00 a.m.) 2:30 p.m. 0.57 | 12:03 p.m.) 12:16 p.m I 7 30S 202% 322 3S pet ee ee eee ee ee ee ere meee —- 

ie 6606 S800 cececes 4 5:00 p.m.) 8:25 p.m. 2.65) 6:53 p.m wee ee OS 1 OO PGS I SBS | ED | USD | SOD hicccc cle cccccleccccclcescccioccces ele 

Tins dhe Nekes ences 17| 6:25 p.m.) 7:50 p.m.| 0.61 | 6:30 p.m.) 6:38 p.m.| 7 ce et a eas En a diebadndelasnue's nae 
Mount Weather, Va..... 21 3:00 p.m.| 3:30 p.m. 0.47 $04 p.m 13 p.m.) 0.01 | 0.15 | 0.41 ; coms 
Nantucket, Mass........ Yl ER a ER wi | GN BN ee PR USES SG ARE TE A See ane Pe Se ee See ee -| 0. 60 
Nashville, Tenn......... 2) 3:10 p.m.) 6:00 p.m. 1.14) 3:57 p.m.) 4:21 p.m.) 0.33 | 014 | 0.37 | 0.58 0.61 | 0.68 )..... C22 ee SS Se ae ee ‘pape 

BD eve cocevccccsces 16 | $33 p.m.| 83:40 p.m.) O70 | 8:23 p.m.) 38:20 p. m.| OS | O86 | OSD |. 2... fcc cen. ccc cfecc cece secs clecccccfecccceleccescleceecs Saegi Gece ee 

Pinadicess e+: ov 23 | 11:27 a m.| 12:45 p.m. | 0.59 | 11:35 a.m.| 11:52 a. m.| 0.02 | O11 | 6.26 | 0.42 0.52 al acbacicenaes PAS. DD Gees Aes TN BORSA Rey: 
New Haven, Conn. ..... 2) 11:07 p.m.) 11:40 p.m.) 0.45 | 11:20 p.m,| 11:28 p.m.) 0.01 | 0.25 | 0.44 ES EP SAA ee Se See eee eee See 

Do seeee 10 3:00 p.m 3:50 p.m. 0.62 201 p.m 3:15 p.m.| 0.01 | 0.34) 046 | 0.53 ......)...... mee 

DD cccccecccssccves 80) 4:10pm.) &3 pm. 0.57 4:23 p.m 4:38 p.m.| 0.01 | 0.28 | 0.50 ad in > VAR SRS ESA SE Baers Cee 
New Orleans, La......... 11 | 10:30 a.m.| 12:30 p.m.) 1.80 | 11:13 a.m.) 11:55 a.m.) 0.14 | 0.20 | 0.41 | 0.57 | 0.79 | 1.05 1.32) 1.49 1.59 a) or ee 

TD caee secovces ‘ 18 | 10:05 a.m. 11:38 a.m. 1.08 | 10:07 a.m.) 10:36 a.m.| 0.01 6.15 | 0.34) 0.46 0.57 | O81 0.99). ara 
New York, N. Y.........| 34)..... shectihinantn dens b.2F I. csoce ON Ae Rey viendicghbaelecoanelh anal onthe Xt Ree 
Norfolk, Va............. 9| DN. 10:20 a.m. 2.03) 7:48 a.m.| 8:38 a. m.| 0.34 | 0.05 | 0.13 | 0.27 | 0.51 | 0.78 | 0.95 | 1.11 1.22 | 1.80 | 1.38 |......)..... cue. aioe 

er peane 17 5:51 p.m.) 7:45 p.m. 0.78 6:52 p.m.| 7:10 p.m.| 0.21 | 008 | 0.27 | 049 | O52 )....../....../4..... eee . ee 
Northfield, Vt........... 21 | 11:00 a.m./ 12:10 p.m. 1.30) 11:07 a.m.) 11:33 a.m. 0.01 | 0.14 | 0.42 | 0.79) 1.05 | B20 | 126 Lo. ee elec cee cence elec e ees » Se 
North Head, Wash ......| 21-83 |........ccccjecseees coos] OB |. 0000. SS VED eee ly éneaplioress oa ose Ris. CO RES ES SS Sy! eee: eae | 0.03 
Oklahoma, Okla peowesone 11 1240 a.m.' 9:35 a.m. 2.65 5:16 a.m.| 6:06 a. m.| 0.46 | 0.08 | 0.16 | 0.21 | 0.32 | 0.85 | 0.40) 0.48 0.58 | 0.83 | O<£88 |......)....../......)...... 

TD cccccce sovccese 11 | 12:40 a.m.) 9:35 a.m.) 2.65 6:27 a.m 7:17 a.m.) 1.39 | 0.05 | 0.14 | 0.33 | 0.47 | 0.57 | 0.74 0.838 0.98 | 0.98 | 1.08 |......)...... a 

BD saneese ccc cesses 25 DN 12:30 p.m. 1.96 7:16 a.m.) 8:48 a.m.) 0.54) 0.10 | 0.19 | 0.24 0.32 0.35 | 0.41 0.49 0.50 | 0.51 0.55 0.75 1.00 1.19/...... 
Omaha, Nebr............ DP | cesnecescediiveces pooch Ge Ieegece podeitd be woee sees ecole cece sf-cosecle -oocclecsees sce]: coece] covcclesescoloceces a ee ere ae Gee 
Palestine, Tex.........-. 2) 7:28 p.m.) 10:55 p.m.| 0.56) 7:35 p.m.| 7:54 p.m.| 0.01 | 0.10 | 0.36 | 0.39 | O44 |)... eee cece ele eens Seoul sccedicaccoeleedses 

DO ccccces sage voces 28-29 11:25 p.m.| 3:45 a.m.) 0.78 | 11:48 p.m.) 12:05 a. m.| 0.01 | 0.14 | 0.22 | 0.40 | O44 [oe cece eee cee e ele cee Se elevecs cloceccetyccces 
Parkersburg, W. Va..... 6) 1:24pm. 2:15 p.m. 0.61 1:27 p.m 1:54 p.m./| 0.01 | 0.14 | 0.24 | 0.42 | 0.49 | 0.55 |......)......)...... “te: EN, eaR aE 

DO cccccccccccecece 22 12:10 p.m.) 2:20 p.m.) 1.20) 1:04 p.m 2:07 p.m.| 0,06 | 0.12 | 0,20 | 0.28 0.29 | 0,30 | 0.32 | 0.38 | 0.50 | 0.67 | 0.80 | 1.06 |......)......]...... 
Pensacola, Fla. ........ 29 6:05 p.m.| 9:05 p.m.) 0.56) 6:25 p.m.) 6:42 p.m.| 0.01 | 0.21 | 0.35 | 0.44 | O52 |... cel cece cee ees ae 
Peoria, Ill ...........+++ BP iescconsecewe! coces suael MOE Wneedccecenncbeceseseces< sosndivcesacieveess 000 0]- congel-coccelovcenclecece clocccesicesncciocsees GSS fb. snccodioccachececce 
Philadelphia, Pa......:.. cdeatotbesdl, se00%000 00 TO era Serer ee SEE ee ngewl« cust dv sepeelss 6 dhcewe dhecesualevetedioevens ee Sa ae Se 

DO wcsccccccccccces 17| 200 p.m.| 3:55 p.m. 676) 2:19 p.m.| 2.52 p.m.) 0.04 0.09 | 0.30 | 0.44 | 0.47 | 0.50 0.63 | 0.68 ......)......).-.-. ot ccclccces clecesecioscees 
Pittsburg, Pa............| 16-17 a m.| 11:20 a. m.| 2.07 | 8:30 a.m.| 8:54 a m./ 1.39 | 0.06 | 0.13 | 0.34 | O40 | 0.47 |... fcc el cece elec eeeleweteelecceeelecceeelecceccfeceess 

BPD ccasccccce ees 28 DN. D 0. 67 1:18 a.m.) 1:40 a.m./| 0.01 | 0.16 | 0.41 | 0.52 | 0.59 |...... ecccel coccclecccscioocecs 
Portland, Me ... ....... BD fevcccccsccccdecccccscccce) BeBe fe seoscscces F eqaesseecd cheventelsseese Soecclocscesfccceeslesescelecedeclecsscciscpccciecces clecceec] GOO locececleccoesssceces 
CC ..¢ apes denbsedcesdedccessdlesoesescccce! Be fococcesescce Actes wbhesdce! esaceksacesel.cesee seseele sense Re eRceateeedaditiseubwcesebunses! Ms fecoveclkceses:Peences 
Pueblo, Colo............. pe. eee ecrogemamis  ) SAREE Seaver: epee Geb |< Se ged. s a eT SG TE Re See Tee ee ete Smee 
Raleigh, N. C........... 3 6:13 p.m 8:35 p.m. 0.92 6:30 p.m 7:07 p.m.| 0.02 | 0.12 | 0.17 | 0.24 06.28 0.38 0.59 | 0.80 $6066 Oboes es olnces clocces dios cceckevecees 

DO .ccccccccesccces 27) 1:20 p.m 4:45 p.m./ 1.48 | 1:40 p.m.| 2:15 p.m./ 0.02 | 0.20 | 0.37 | 0.51 | 0.66 | O.87 | 2.14 | 1.27 20... lec e cele c cece le wee e cle ween niece eneleeeees 
Richmond, Va.......... 11 | 4:23 p.m 6:15 p.m. 1.17 | 4:26 p.m 517 p.m.) T 0.11 | 022) 0.33 0.44) 0.63 | 0.81 689 6.95 | 1.00) 1.09 |......)...... 

A Te 17 2:26 p.m 2:59 p.m.| 0.76 2:28 p.m 2:44 p.m.) 0.01 | 0.46 | 0.66 | 0.72 peece deters bdnwdells cone tienbes uieescc ele sect dinnsencibescee 
Rochester, N. Y......... i Bee ae. SOP. m. ASD] 268 Pian.) 8:67 He. | OSS | OSS | O.FD face cc ch. ccc ccfecccccdsccnsclocececl: cocccfocees cloccccclece: cefscccsclecccccicccece 
Sacramento, Cal......... et ee ee OD Ee cccoctcsess Nisitbsis bia IS SE SS ey eee Aeon Sey a Se Pee ae See re i See 
St. Louis, Mo ......... Di tccdesBbeccetivecess céarel GED be cvcescescas oe ae a ee ae ae ay Shay iidanedincceudl cossebeacecs a Se Rae ee 
St. Paul, Minn.......... {ee ae AS SS Saree ibn eseestienssaleenecadlcensaul seen Petdhobaleases Te Se a ee ee | 
Salt Lake City, Utah.... Be Brenda he checthe coccccccevcl Geee bp ccees a ae ee ee ee OD fescces ee ey Gam Ree l. itd clecesecioccoce 
San poten, | eee 7; 550 am.) 3:00 p.m. _" 1:08 p.m 1:59 p.m.) 048 0.14 0.40 | 0.78 | 0.94) 1.09 1.40) 1.75 2.04 | 2.18 2.26 | 2,33 |. 

San Diego, Cal.......... ED F caeadecsscclecoccceccess A esclccccos eee oon bases eisecss oes -Ieccce chesces slececcelveces pe ce eleesscole. cee Pnccess 
Sandusky, Ohio. | 3:58 p.m 8:00 p m. 1.96) 5:45 p.m.| 6:50 p.m.| 0.05 | 0.20 | 0.44 | 0.57 | 0.74 /| 0.83 | 0.86/0.93 1.06 | 1.28 1.48 1.69 | 1.80)......)...... 
00g sescccccces 22-23 | +6:43 p.m dD. } 1.94) 6:48 p.m.) 7:21 p.m.| 0.01 | 0.20) 0.35 | 0.63 | 0.88) 1.00 | 1.15 | 1.22 ...... ar en ee eee Seer 
San Francisco, Cal ...... 15-16%) ........ ena. shenen ae i oe Ee Sy AAA ms See Pe Say 3 chétpwbiaetineesdh texts 
Savan eskdb beces 30) 4:22 p.m.) 5:22 p.m.| 067 )/ 4:23 p.m.) 4.42 p.m.) 0.01 | 0.21 | 0.48 | 0.61 | 0.65 . BG EO ee a 
Seranton, Pa ........... Di sabe dipenes an ebason FD eee eee Sayre en eee cena ebscodaiicccaculscnurabaceus aly sects | Ee Betecndivntees 
Seattle, Wash . .. A ine Aemaenmege | 1 | ebasemmeante ae BO See A Sere RN SE tg Heute eR Bane: UE i6t Mest lieas 
a, BB cccccccess 2) 450 p.m.) 635 p.m. 105) 4:58 p.m p.m.) 0.01 | 609 | 0.16 | 0.33 | 0.57 | 0.63 | 0.75 0.88 0.95 )}..... posinels adi ele oven eseene 
econeccece ..| 21-22 | 11:15 p.m.) 1:00 a.m.) 0.95 11:46 p.m.| 12:41 a.m.) 0.038 0.06 | 0.21 | 029 0.35 | 0.45 | 0.47 | 0.58 0.66 | 0.74 | 0.82 | O91 |...... Jee eee ee 

DO . nce cecceeceses, 232-29) 10:45 p.m.) 5:50 a.m. 1.48 | 12:20 a.m Bam. 012 0.05 | 0.23 | 0.35 0.56 0.73 | 0.91 | 0.98 |...... Jo wcceclecsecelecese ofeccsccloccoceoccees 
Spokane, Wash.......... tint shecdlytacnessudeel UA letnnc ecoves clesans pees ceed éobpel.svecel GME [bocce shoceseche scans Ghee ip aindsataidetindnde Aimsenls cces aly cdaudievesss anana 
Springfield, Ill .......... 6:58 p.m.| 6:57 p.m.| 067) 6:33 p.m.| 6:48 p.m./| 022 | O10 | O.22 | O42 |... |... wfewc cc cfenens fececccfeccccclececccferccccleccccslecces foccces 
ee Se. : 1-20; 8:25 p.m.) 7:15 a.m. 3.56) 8:30 p.m.) 9:23 p.m./ 0.01 | 0.16 | 0.27 | 0.42 | 0.73) 1.01 | 1.26 | 1.37 | 1.58 | 1.80 | 1.98 | .....). 0.2.6) cece lene eee 

DO cecccccvccsecess 19-20 8:25 p.m.) 7:15 a.m. 3.56) 2:42 a.m 3:06 a.m.| 2.54 | 0.11 | O32 | 0.46 | 0.57 | 0.68. |. 2... fcc cl cece fece ee ele cece cleceees 
Syracuse, N. Y.. 9| 3:00 a. m.' 12:56 p.m. 2.00 | 10:54 a. m.| 12:34 p.m.| 0.30 | 0.17 | 0.39 ' 063 0.73 0.78 | 0.91! 1.01. 1.16! 1.28 | 1.31 | 1.40) 1.46 1.68)... 
Tampa, Fla ............. 8| 4:14pm. 5:28 p.m. 2.59) 4:16 p.m.) 5:11 p.m.| 0.02 | 0.35 0.77 1.038 1.21) 1.49 /| 1.84) 205 2.26 | 2.38 | 2.48) .... |. 2...) .. ee eee 

Do —— 12) 6:30am. 8:15 a.m. 128 6:56 a.m.) 7:56 a.m./ 0.1! 0.16 | 0.35 0.50 0.69 0.81 | 0.83) 0.84 0.88 | 0.98 | 1.06) 1.17 |......) ..... leeuane 

Do ...4.. ; 24 11:50am. 212 p.m. 1.39 12:56 p.m.) 2:01 p.m.) 0.06 0.24) 0.29 0.31 0.50 0.51 | 0.51) 0.51 0.51  0.69/ 0.81 1.21 1.33 
Taylor, Tex. ..... 8/ 1:30am. 6:45 am. 1.96) 1:38 a.m./ 2:18 a.m.) 0.02 | 0.25 0.59 0.74 > 088 1.07 | 1.24) 1.44 | 1.59 |......).....0).000e 

Pa nsheotcose ences 405 p.m. 6:30 p.m. 1.13 4:53 p.m.| 5:28 p.m.| 0.05 0.08 0.17 0.28 | 0.39 0.54 0.81) 0.97) ..... SA Se ee pee meee 

 eernnagaets 19/ 1:43pm. 4:45 p.m. 1.64) 2:05 p.m.| 3:05 p.m.| 0.22 | 0.23) 0.38 0.40 | 0.42 0.44 | 0.48 | 0.65 0.85 1.08 | 1.14 1.26 
Thomasville. Ga......... 4\/ 7:83pm 9:20pm. 243 7:18 p.m.) 8:04 p.m.) 0.01 0.21) 0.44 101) 1.44 1.87) 2.06)210 219 2.27) 231. | 

Tw aay 8| 840 p.m. 11:05 p.m. 0.96) 8:44 p.m.) %:29 p.m 0.26 | 0.39 0.43 | 0.50 0.66 | 0.75 | 0.79 | 0.84 | 0.89/...... 
Toledo, Ohio ........... 7-8 6:13 p.m. D. N. 4.68 | 3:60 8. m.| 1:25 a. m.| 056 | COS | OBE | 0.88 | OEE | OEE |. ccc cece elec vc chececs lececcclee. cocfeccccalescecs ae 
Topeka, Kans........... 12 92:59 pm. 3:15 am. 0.73 10:01 p.m.) 10:17 p.m 0.14 | 0.36 0.55 aS xed +o 

Ei Ein cc cc bans eves 28 Dd. a dD. N. 0.42 2:15 a.m 2:30 a.m.| T 0.26 ' 0.37 0.42 | at 
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TABLE IV.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 























= £ 
Total duration. = Excessive rate. S Depths of precipitation (in inches) duriug periods of time indicated, 
Stations. - 1°s . po = 
s . aa ; Bins Sua 5 10 | 15 | 2 | 2% | 3% | 3 | 40 | 45 | 50 | 6 | 80 | 100 | 120 
= From— To— 5 os Began— | Ended— 52% min, min. min. min. min. | min. | min. | min, | min. min. | min, | min, | min, | min. 
1 2 3 i 5 6 | 
Valentine, Nebr......... 11 | 12:01 p.m.| 1:11 p.m.| 1.13 | 12:01 p.m. | 12:32 p.m.) 0.00 | 0,11 | 0.48 | 0.71 | 0.83 | 0.92 | 1.00 | 1.06 |......]......)......). 0205. 
Vicksburg, Miss ........ 23 | 6:51 p.m.) 8:30 p.m.) 0.91) 6:54 p.m.| 7:43 p.m, 0.01 0,19 | 0.32 | 0.39 | 0.41 | 0.41 | 0.42 | 0.44 | 0.55 | 0.80 | 0.85 
Washington, D.C....... 11 2:13 p.m 3:30 p.m. 1.77 2:14 p.m.| 3:00 p.m. | 0.01 | 0.06 | 6.21 | 0.60 | 0.72 | 0,84 | 1.04 | 1.88 | 1.69 | 1.76 |. 02...) cece elec c en cfeweene| coeee 
DO ccccccccccccces 22) 4:20 p.m. 11:53 p.m.) 2.40 | 8:31 p.m.| 8:55 p.m, 1.07 0,18 | 0.32 | 0.52 0,63 |...... ovese 
Wichita, Kans .......... 1 2:00 a.m 5:35 a.m.| 1.26 | 2:02 a.m.| 2:36 a. m./| 0.01 | 0.12 | 0.26 | 0.44 | 0.58 | 0.78 | 0.91 | 1.00 |......)... ccc cece cle cece cle ce ees 
iickadavies es0es 31 6:20 p.m. 9:00 p.m.) 0.88 | 6:28 p.m Cot pt BOE 1: BD ) OED | OSE f GOO oc cckicnde clesossndveseseboscceiescuss a 
Wilmington, N. C....... 23-24 8:10 p.m. D. N. 1.32 | 12:36 a. m.| 12:51 a.m. | @ Si | &16 | O.2D | OD | ASB | OSD |. nce c] ccc che cccc che cc cccfoccccafoccccsloccesclevcccaloocees 
Wytheville, Va.......... 19 | 1:40 p.m. 3:15 p.m.!| 0.67 | 2:34 p.m 2:50 p.m. | 0.03 | 0.13 | 0.35 | 0.49 | 0.60 )...... seatw 
BOD ccccececescecces 22 2:41 p.m 3:22 p.m.) 0.53 2:44 p.m 3:03 p.m. 0.01 | 0.05 | 0.21 | 0.41 | 0.47 sese 
DO wosccecee. cvscce 29 2:03 a.m 4:20 p.m.| 1.36 | 11:42 a.m.) 12:04 p.m.) 0.37 | 0.12 | 0.45 | 0.60 | 0.80 | 0,86 ocveloccad dle cpecciceseselseccsel-ccese] c2cseleesécsiseudes 
Yankton, 8. Dak........ OB hoes CG bh cenecvccahdivthbed’aideeh+otcselneccuetssaseelverass Ee ee ee eee ate a. See BS 
San Juan, Porto Rico .. 7-8 | 1.85 | 2:35 p.m.| 2:52 p.m./ 0.01 | 0.15 | 0.86 | 0.52 |......}..ccccleceeecleceees ae See ee See, ree eee) MESES 
DO .ccccccccccess 7-8 1.85 | 7:19 a.m,| 7:35 a,m./ 1.19 | 0.19 | 0.40 | 0.48 |....../...... she |. 
BD cccccevenevesees 16-17 1.46 | 11:44 p.m.j| 11:53 p.m.) 0.01 | 0.19 | 0.34 |......)..... |. |. 
| 
* Self-register not working 
TABLE V.—Data furnished by the Canadian Meteorological Service, July, 1906. 
Pressure, in inches. Temperature. Precipitation. | Pressure, in inches. | Temperature, | Precipitation. 
aa —_—- ° ; - _ ; ; 
SS (FS |g 2 : : 2 S* |B5 [a | z ga /|¢g yer 
cue =f £ = s s = = Sow | te © | e s s © = 
Stati se ig. |Sa S,|a)8 “_\¢ Stations a? |g? |S. | = | i“. |¢€ 
—- Se |Be 3 ati @ — ante . —_ oe |fc r, aiagit¢@ let le 
“a —e | 2g -& = - 6 ° “es —re S Es x = g - iso 
-G¢ |@2e¢)| SE sk = = sk a -2a S20/ SE | s a.) Se 4 sE|& 
set FE +o +o = = -°o a = 8s -E*/ Eo . +o | es \=s wn 
@"sio"s| &a = 2a = < = 3a ~ e"s\o”s|\aa a sa /a s ies r= ot 
Fe8ices| & = S = = 3 | & $ Sesicssi=® | 3s if | § ¢ig¢j)8 /s 
oad) eed F si sisizi2Z 2 a ta sig isis |€i(2 ie 
< | PA = “ — “ “ = = = < | oA | | wa = a | & = | & 
Ins. Ins. Ins. ° ° e ° Ins. Ins. Ins. Ins. Ins. Ins. ad ° bd © Ins. | Ins. Ins 
St. Johns, N. F.........| 29.838 29.96 —.61 63.9 + 4.6) 72.8 55.0 2.58 1, 31 Parry Sound, Ont..... 29.28 | 29.96 -00 | 68.5 4+ 2.5 79.2 7 3.10 +0. 48 
Sydney, ©. B. I......... 29.938 29.97 |+.04 66.2 + 3.9) 76.3 56.1 5.64 +1.99 Port Arthur, Ont...... 29.25 | 29.96 +.02 | 62.1 + 0.1 71.7 | 525 | 3.60 |+0.12 
alifax, N.S...........| 29.90 30.00 +.04 | 65.3 + 1.9 | 73.7) 56.8 | 6.12 42.07 Winnipeg, eae 29.12 | 29.93 .00 | 66.9 + 0.9 | 77.5) 56.3 | 3.37 | +0. 29 
Grand Manan, N.B.... 29.90 29.95 +.02 61.8 + 0.1 69.8 53.9 217 —0.83 Minnedosa, Man ...... 28.16 | 29.94 +.01 | 65.9 + 3.7 77.4 54.5 °° 2.58 —0. 02 
Yarmouth, N.S ........ 29.94 30.01 +.06 60.6 4 1.1 67.7 53.6 6.64 +3.02 Qu’ Appelle, Sask ..... 27.73 | 29.93 +.01 | 66.6 + 3.1 | 79.2) 54.1 | 1.80 —0.68 
Charlottetown, P.E.I.. 29.91 29.95 +.05 68.0'4+3.9 75.5 60.4 1.87 —1.62 Medicine Hat, Alberta. 27.68 | 29.90 00 | 71.3 + 3.5 | 85.3) 57.3 0.90 —1.19 
Chatham, N. B coeceeees| 29.88 | 29.90 +.02 | 69.6 + 4.6) 81.3 57.8 2.10 2. 09 Swift Current, Sask... 27.47 | 29.99 |4+.08 | 68.0 + 1.5 | 82.0) 53.9 0,30 —2.14 
Father Point, Que...... 29.86 29.88 +.03 59.9 + 2.3) 68.9 51.0 0.68 —2.36 Calgary, Alberta ...... 26.50 | 29.97 |+.07 | 64.2 |4 3.6 79.2 | 49.3 1.15 —1.53 
uebec, Que............ 29.61 29.93 +.02 | 68.6 + 4.1 80.0 57.2 2.87 1. 39 Banff, Alberta ......... 25.48 | 29.98 +.08 | 63.8 |+ 7.2 | 79.9 | 45.7 | 0.89 —2. 35 
ontreal, Que.......... 29.73 29.93 -00 70.6 + 2.1 | 79.3 61.9 2.37 —1.92 Edmonton, Alberta.... 27.68 | 29.92 +.02 | 66.4/)+ 5.8 | 78.8 | 53.9 3.60 40.57 | 
Rockliffe, Ont. ......... 29.34 29.94 .00 | 67.4 + 1.8 | 81.7) 53.2 | 0.72 |—2,40 Prince Albert, Sask.... 28.36 | 29.89 —.02 64.5 /)+ 2.6) 75.9) 53.2 1.78 —0.27 
Ottawa, Ont............ 29.60 29.92 |—. 02 | 70.5 10 81.0 60.0 1,72 |—1.75 Battleford, Sask....... 28. 26 | 29.97 |+.07 | 67.4 |+ 2.7 | 80.8 | 53.9 1.68 —0. 66 
Kingston, Ont.......... 29.64 29.94 —.03 67.9 —0.3 75.2 60.6 L744 —1.15 Moawntoons, B. C... .....)c0c0c co}: cece ce foccce sfeccees lasvetes RE RE (re FS) Pt 
Toronto, dat cosecccooce 29.58 29.94 —.03 | 70.1 + 2.1 79.9 GO.3 3.41 +0.49 Victori B. C.......... 29,94 | 30,038 |—.02 | 65.5 |+ 5.5 | 76.7 54.8 0.16 —0.24 
White River, i taneas 28.61 29.99 —.04 60.8 + 1.3 76.4 45.2 0.50 —2.30 Barkerville, B.C....... 25.80 | 30.06 +.15 | 59.7'4 46 74.1) 45.2 2.14 —0.88 
Port Stanley, Ont ...... 29.33 29.96 —.02 68.6 +96.8 77.9 59.2 2.91 |—0.13 Hamilton, Bermuda... 30.07 | 30.23 +.09 | 79.2/4 0.8 84.1 | 74.4 1,00 —3.44 
Saugeen, Ont............ 29.29 29.99 +.02 66.6 + 1.9 75.5 57.8 1.17 —0.81 Dawson, Yukon ....... SE. FS be cccesalessess GRO |. ccccse 72.31 GS} AFD J. ccges 
| 
TABLE VI.— Heights of rivers referred to zeros of gages, July, 1906. 
o™ 7) | by ou . — 
yee 2 g Highest water. Lowest water. Se ae ye 5 ; | Highest water. Lowest water. § aa 
. a — ° Dn 
Stations. gz S 3 et aa = ie e Stations. gee z 2 a ia & 
BEE 28 pei | 3 | oF Ban 86 | $ | oF 
5 E Height. Date. Height. | Date. Sis 5 = Height. | Date. Height. | Date, Ss = 
| | } | 
Milk River. Miles. Feet. Feet. Feet. | Feet. Feet Missouri River—Cont’d. | Miles. Feet. Feet. | Feet. Feet.| Feet. 
SUGR, BEUED » esccceesecess 237 9 4.6 1 2.7 29-31 34) 1.9 || Glasgow, Mo...............| 231 18 13.3 2 8.0 BL 10.3 5.3 
Yellowstone River. Boonville, Mo.............- | 199 20 14.9 | 1,2 9.9 29,30 11.9 5.0 
Billings, Mont............ 330 8 4.8 6-9 2.4 31 3.9 | 2.4) Hermann, Mo............. 103 24 15.4 | 2 9.8 81 12.0 | 5.6 
‘ames Rover. | Minnesota River. | 
Lamoure, N. Dak.......... 330 14 1.2 | 19-25,31 0.6) 1,11-14 1.0) 0.6, Mankato, Minn............ 127 18 7.7 | 1 4,2 27, 5.9) 3.5 
Huron, 8. Dak ........... 139 9 3.8 1 0.9 30,31 21) 29 St. Croix River. 
Big Blue River. Stillwater,Minn...........| 28) 11) 11.5) 1-4) 5.8! 29,30) &8| 5.7 
Beatrice, Nebr ............ 92) 14 5.0 5 2.3 10-14 3.12| 27 Chippewa River. 
Blue Rapids, Kans........ 47| 14 7.7 5 4.9 20,21 6.0 2.8 || Chippewa Falls, Wis.......) 75) 16 2.7 | 17| . 1.0| 824,30) 1.8] 1.7 
Republican River. Red Cedar River. | } } 

Clay Center, Kans......... 42 18 8.3 30 5.6 8 6.3 2.7) Cedar Rapids, Iowa....... 77 14 4.0 6 32 | 29,30 3.5 | 0.8 
Solomon River. Des Moines River. } 
Beloit, Kans..............- 75 16 9.8 3 1.5 8,10-12,19 2.8 83) Des Moines, Iowa......... | 205 19 3.3 | 1-7 2.0 26-31! 2.7; 1.3 

Smoky Hill- Kansas River. Lllinois River. 
Linds ‘ ORS . wccccces 341 20 2.8 9 1,2 7 1.9; 1.6), LaSalle, Ill......... cocoa} 197 18 11.4 30 10.6 |10,11,16-19 10.8 0.8 
Abilene, Kans............ 277 22 5.3 6 1.2 44/ 20! 411) Peoria, ML................ | 185 14 7.9 1 6.8 18-22,24-28 7.1 1.1 
Manhattan, Kans.......... 116 18 5.4 29 3.4 22; 43) 2.0); Beardstown, IIl............ 70 12 8.1 | 1,2 7.2 | 26-31 | 7.5 0.9 
Topeka, Kans............. 87 | 21 8.9 3 6.5 27| 7.4| 24 Clarion River. | 
Osage River. Chatham, PRs ocsccceccscesne 32 10 1.0 | 1/;—06| 2881/01) 1.6 
Bagnell, Mo..............- 70 28 10.8 1,23 2.3 12 4.6 8.5 gh River. | 
Gasconade River. | Johnstown, Pa...... ...... | 64 7 2.1 1,2 0.7 |21,22,25-27, 1.2) 1.4 
Arlington, Mo............. 98 16 12.0 23 0.2 13-15 2.0 11.8 Allegheny River | | } 
‘Missouri River. Warren, Pa.............-. 177; 14) 0.1) 13-05} 23-80-02) 06 
Townsend, Mont.......... 2, 504 ll 4.9 9 3.3 30, 31 4.1 1.6 || Franklin, Pa .............. 114 15 0.5 1,2, 30,31 0.0 |19-21,27-29 0.2 0.5 
Fort Benton, Mont ........ 2285| 12) 29 1} 10 81 | 1.6| 1.9]| Parker, Pa...............| 7%3| 2] @8 2|—0.1| 2 | 02/) 09 
Wolfpoint, Mont.......... | 1,952 17 3. 8 1|—0.2 31 1.1 4.0 || Freeport, Pa............... 29 20 4.2 18 1.0 15,16 | 2.2; 32 
Bismarck, N. Dak. ........ | 1,309 14 6.6 | 1 3.1 | 31 45 3.5 Springdale, , ee 17 27 8.4 18 5.8 15,16, 65) 26 
ON’ 9) ea 1,114 14 7.0 | 3 3.8 | 31 5.0) 3.2 Cheat River. | 
Sioux City, lowa.......... 7 19 11.5 6,7 9.0 (26,27,29-31 9.9 | 2.5) Rowlesburg, W. Va........ 36 14 2.6 23, 24 1,2 12,18; 1.9] 14 
Mi spcphess obese 705 15 9.6 | 1 7.9 | 29-31 | 8.5) 1.7 Youghiogheny River. 
Omaha, Nebr... ... ewece 669 18 12.3 1 9.1 29-31 10.3 3.2) Confluence, Pa............. 59 10 1.2 24 | 0.1 22, 0.5 1.1 
Plattsmouth, Nebr......... | 641 17 7.8 | 1 4.3 29, 31 5.4 3.5 | West Newton, Pa.......... 15 23 1.9 24 0.0 | 16,17 0.5); 19 
St. Joseph, Mo ........... 481) «108.5 | 1| 5.1} 26,2731) 61) 3.4) Monongahela River. 
Kansas City, Mo........... | 388) 21 16.7 | 1 11.0 29 13.2)! 5.7 || Weston, W. Va............ 161 18 0.4 1 — 0.6) 16 |—0.1 1.0 
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Stations. 


Monongahela River—Cont’d Miles. 
Fairmont, W. Va. ......... il 


Ellwood Junction, Pa..... 
River 


Zanesville, Ohio..... is 
Beverly, Ohio.............- 


L "Kanawha River. 
Glenville, W. Va 


Creston, W. Va........-.-- 


New-Great Kanawha River. 


PGRE, VO ccccevcccccccss 

Hinton, W. Va............ 

Charleston, W. Va......... 
Scioto River 


Columbus, Ohio . ae 
River. 


Falmouth, 


River. 
Dayton, Ohio.............. 
ky River. 


Kentue: 


Jackson, Ky.......... +--+. 


Beattyville, Ky . 


High Bridge, Ky... essen 
S ‘ibioes. 


Frankfo oe Lcatpesasedes 
Mount ya sie aabesee 
Oumberland River 


Burnside, Ky. ........ Raanil 
Celina, Tenn..........-. ‘ 


Carth: Mi conses sees 
Nashville, Tenn........... 


Clarksville, Tenn. ......... 
Powell River. 


Tazewell, Tenn............ 
Clinch River 


rs Ferry, Va...... Sewb« 
Gates, Tenn. ‘ 
South Fork Holston River. 
Bluff City, Tenn. .......... 
Holston River. 


Mendota, Va. ...........- . 
Rogersville, Tenn.......... 
French Broad River. 
Asheville, N.C. ............ 
Leadvale, Tenn. ........... 
~~» ED ecococees 
Little nessee River. 
MeGhee, Tenn............. 

Hiwassee 


Charieston,Tenn ......... 
Tennessee River. 
Knoxville, Tenn........... 
Loudon, Tenn.. ‘ 

Kingston, Tenn.. 

Chattanoo Tenn.. 

Brid Satie Ala . 

Gun 

Florence, Alt Micocccccvecces 

Riverton, Ala.............. 

Johnsonville, ,. Ser 
~ et 


“* , 
Pittsburg, Pa.............. 
Davis I at Dam, Pa.... 


Maysville 
sr ‘his / 
Madison, Ind.............. 
Louisville, Miabosecvcceess 
Evansville, Ind.. oseese 
Mount Vernon, i euniex4 


. Francis 
Marked Tree, Ark.. 
Neosho River. 
Neosho Rapids, Kans...... 
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Osw Se 
Fort Gi SE cooacee 


Canad 
Calvin, Ind. T . 
lack Ri 


Blackrock, Ark...........- 
White River. 
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Clarendon, Ark. ........... 
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6.5 


9 


= i) 


< 


one = 


a 


aon 


ao oO 


o- 


Snaonwouc 


a 


Lowest water. 
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TABLE VI.—Heights of rivers referred to zeros of gagea—Continued. 


Stations. 


Arkansas River—Cont'd. 
Fort Smith, Ark........... 
Dardanelle, Ark........... 
Little Rock, Ark.......... 
Pine Bluff, Ark........... 

Yazoo River. 
Greenwood, Miss .......... 
Yazoo City, Miss.......... 

Ouachita cna 
Camden, Ark. . seien 


Fulton, Ark........... ; 
Shreveport, La......  ..... 
Alexandria, La. . 
Mississippi River 
Fort Ripley, Minn. 
St. Paul, Mion. 
Red Wi ing, Minn. 
Reeds Landing, Minn.. 
La Crosse, Wis 
Prairie du € *hien, ‘Wis. 
Dubuque, Iowa ........... 
Clinton, Iowa ........... 
Leclaire, Iowa .... ....... 
Davenport, Iowa........... 
Muscatine, lowa .......... 
Galland, Iowa ............. 
Keokuk, Iowa... ........... 
Warsaw, Il.. pee berate 
Hannibal —_-ateaetsciietite 
Grafton, fil ............ ons 
St. Louis, BED cos coccccecess 
CRRUNNOE, TEE occ. cove coccesess 
New Madrid, Mo........... 
RASMOU, BEE occtcccceosess 
Memphis, ED cccvecesses 
0 Fer 
Arkansas City, Ark.. 
Greenville, Miss. 
Vicksbur, Miss.. os 
Natchez, Miss.............. 
Baton Rouge, La........... 
Donaldsonville, La ........ 
New Orleans, La........... 
Atchafalaya River. 
Simmesport, La. ..... 
Melville, La.... 
Morgan City, La. 
Grand River. 
Grand Rapids, Mich....... 
Sandusky River. 
Tiffin, Ohio. ‘ , 
Connec tic ut River. 
Hartford, Conn. sonedke 
Mohawk River. 
Piten, Ss ee denecs 
Tribeshill, ¥. Pe ee 
| enn 'N. Y. 
Hudson River. 
Troy, N. Y.. guchgeness 
a | patonnam 
a River. 
Pompton Plains, N. J...... 
Passaic River. 
Chatham, N. J. 

Lehigh River. 
Mauch Chunk, Pa......... 
Schu uestt River. 
Reading, abebe 
hous Rive er. 
Hancock (E. Branch),N. Y. 
Hancock hag Branch ,N. We 
Post Jervis, WM. ¥ ...ccccees 
Phillipsburg, N.J.......... 
ee 
North Branch Susquehanna. 
Binghamton, N. eo 
_  % Fae 
Wilkes-Barre, Pa. ‘ 
West Branch ‘Susquehanna, 
ORs Bite Chee ve ces cccce 
Ww illiamsport, =a 
Juniata River. 

—— Pa. . wewbs 
Sr nna River. 
Mertisbute, Pa.. sae 

Shenandoah River. 
_— er 
Potomac River. 
Cumberland, Md.......... 
Harpers Ferry, W. Ya..... 
James River. 
Buchanan, Va.............. 
Lynchburg, Va..... ...... 
CEE, VE cccccsccccces 
sees > =a 
Dan River. 
RR Pils: ta bine ss caess 
Roanoke River. 
(ee 
Weldon, Gains Rikcbens 


mouth of 


river. 
on gage. 


Distance to 
Flood stage 


5 
#85 


UInoan 


te 


Srnwac 


eee ed 
bene 


Seeeeez2 


ESSERSERE 


a) 


IAORWAO~) 


- 
= 


eet te hah te tft ht te tS 


Pp 


RDOM ARBOR ROI 
— OO OO 


Vo WON 


° 


we 


tO om Oo 


po Pee SS Pee © 
oe 


es 
- -_ or o 


Pe S 2 » 
ou 


Se Sp poe 
wncou oan 


— 
--_ oO 


Highest water. 


Date. Height.| Date. 


Sere 


31 


31 
30 
30 
31 
19 


28, 24 


ee ee 


oes 


ee ee eee 





Jury, 1906 





Lowest water. & ~ 
2 ~ 
$5 
= = 
Feet. Feet. | Feet, 
5.5 9| 7.3 4.7 
4.2 9,11) 6.6 5.3 
6.1 12) 7.9 4.4 
7.9 1) 10.1 5.1 
2.7 8| 5&9 7.2 
0. 5,12) 2.2 6.9 
' 
3.3 10,11} 8.2) 16.5 
2.5 13) 5.9 7.1 
7.3 9 9.9 7.3 
9.7 11,12 12.2 8.1 
2.4 15| 44 5.3 
5.0 12; 7.1 4.5 
5.8 30,31 7.1 3.2 
5.9 27| 8.2 4.7 
4.0 30, 31 6.2 4.2 
3.6 31 | 5.6 3.6 
5.1 31 | 7.2 3.5 
5.8 31 8.4 4.1 
6.4 31} 9.2 4.5 
6.2 31) 8.6 4.5 
43 31| 5.6 2.7 
5.6 31/ 7.6 4.0 
6.7 29-31 8&8 4.5 
3.0 31/| 43 2.6 
5.2 31) 7.5 4.6 
8.0 31 | 10.3 4.6 
6.0 31 8.5 4.7 
7.8 31 $.9 4.1 
11.2 81 | 15.8 9.2 
10.1 31 13.3 6.6 
14.7 15 | 16.6 3.6 
8.0 16,17 | 9.6 3.4 
11.7 20,21 | 13.5 3.6 
16.3 21,22 | 18.6 5.3 
19.9 23 | 22.2 5.4 
16.1 22-24 | 18.0 4.5 
17.4 25 | 19.7 5.2 
19.0 25-27 | 21.4 5.1 
9.0 25-27 | 12.1 6.0 
6.6 25-27 8.4 4.2 
5.0 26| 6.1 2.4 
14.8 28,29 | 16.3 4.0 
18.5 23-30 19.9 3.5 
3.0 2) 3.9 1.5 
1.2 | 15,21-28 1.4 0.5 
~ 0.3 3,4, 0.2 1.3 
2.6 | 16,18,22) 3.7| 4.5 
0.1 /22,25,28,30' 1.5) 6&1 
— @3 20-28 | 0.4 2.2 
0.4 2 | 1.3 2.8 
2.9 |10,11,18,19 3.3 1.0 
1,8 15, 30 3.6 3.7 
3.9 | 17,20,21 | 4.3 1.1 
2.1 16,17 | 2.8 2.1 
4.3 20,21) 4.5 0.7 
0.1 24-27 | 0.5 0.8 
2.9 16,17 3.3 1.4 
2.9 23; 34 1.5 
0.4 15-18 | 1.1 1.9 
1.2 19-21 | 2.1 2.7 
1. 4 |21,22,26-29| 1.9 1.8 
2.1 90,31/ 25) 1.5 
1.0 31/ 18 3.0 
3.2 80| 47 5.3 
0.2 16,17 0.6 2.4 
0.4 12; 1.3] 3&1 
3.0 15,16| 33] 1.1 
| 
1,7 | 19,28-81 | 2.1 1.7 
— 0.5 1-31 |—0.5 0.0 
| | 
20 7-15,1821 | 2.1) 0.5 
0.2 29,30 | 0.7 2.2 
' 
2.1 12,13/ 25) 24 
0.6 9,10| 0.9) 13 
2.7 23| 3.7) 4.0 
0.1 7| 0.6 1,3 
0.1 | 13-15, 29 0.7 | 2.4 
0.0 2-5,15| 1.1| 3.4 
9.4 $,4,15/ 11.9] 9.7 
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£3 = $3 | & g |> 
» Highest water. Lowest water. & =e 2 7” s $ Highest water. Lowest water. e ls 3 
=... ~ = ..| ® j 
Stations. ess * |+2e Stations. est _& ‘ Ss Per 
see BE. sc es | g | of 
25 Height. Date. Height. Date. 2 |S =F =° Height. Date. Height! Date. 2 | 5 
a E = a | 
Tar River. Miles. Feet. Feet. Feet. Feet. Feet Alabama River. Wiles. Feet, Feet. Fee Feet. ‘eet, 
Tarboro, N.C. ......--++- 46 25 6.4 18,19 1.6 4 3.6 4.8 Montgomery, Ala......... 323 35 23.8 21 . 8 310.7 21.0 
Greenville, N.C. ........- 21 22 8.5 25 3.3 4 5.3 B.S: Tt Get Be ae ge none scsvaes 246 35 25. 6 22 3.3 4 125 22.3 
Haw River. Biack Warrior River. 
Moncure, N.C...........+- 171 25 14.7 23 8.2 1' 92 6.5 | Tuscaloosa, Ala........... 90 43 26. 8 19 4.8 7,9 | 211.2 | 220 
Cape Fear River. Tumbigbee River. 
Fayetteville, N.C. oan 112 38 27.7 24 3.9 3/ 10.0 23.8 Columbus, EPS re 316 83 4.0 19|' — 3.0 ,o-138 —1.3 7.0 
Waccamaw River. Oe 42 8.2 20 0.7 13s 2.7 7.6 
Conway, 3S. C......... as 40 7 5.8 81 2.5 18| 38 33 Demopolis, Ala. : amen amare 168 35 21.3 21 —1.8 11 6.3 28,1 
Pedee River. Pascagoula River. 
Cheraw,5 C. ae 149 27 19. 2 24 2.9 18| 8.0 16.3 | Merrill, Mies.. ........... 78 20 8.6 24, 25 2.2 si &¢ 6.4 
Smiths ‘Mills, 8. C......... 51 16 13.5 31 8.0 23/ 10.5 5.5 Pearl River. 
Lynch Creek. Columbia, Miss............. 110 14 7.2 21 3.6 7-9 4.3 3.6 
Effingham, 8S. C......... * 35 12 9.4 26 5.3 8,4) 7.2 41 Sabine River. 
Black River. Logansport, La............ 815 25 16.0 31 4.2 1] 6.3 11.8 
Kingstree, 3 Cc. ico 45 12 9.9 31 6.0 14-16 7.4 3.9 Neches River. 

Catawha- Wateree "River er. | ye . 105 20 8.8 29 4 il 3.6 7.4 
Mount Holly, N.C........ 148 15 3.6 16 1.6 3-6 | 2.5 2.0 | Beaumont, Tex............ 18 10 1.6 2, 20,30 1.0 8; Le 0.6 
Catawha, S.C ........66+- 107 11 6.4 23 1.9 15 | 3.7 Trinity River. 

Camden, 5. C... aaceune 54 24 18.1 20 5.1 16/ 11.4 13.0 | Dallas, Tex................ 820 | 25 26.4 31 4.7 6-9 11.5 21.7 
Broad River. Long i ie Deine 4 acnGiain 211 35 19.8 24 4.8 11 11.4 15.0 
Blairs, 5. C ; 36 14 5. 6 26 0.7 17| 2.6 4.9 | Riverside, Tex............ 112 40 9.8 26 2.2 11, 5.9 7.6 
Saluda River. FS aa 20 25 11.5 29 6.5 12 «9.0 5.0 
Pelzer, 8. C Deke 109 7 5.2 18, 20 3.0 14 4,1 2.2 Brazos River. 
Cc happels, Ss. Cc. edetecs 56 14 11.1 9 2.4 1 6.4 8.7 | Kopperl, Tex. ............. 345 21 4.0 22 0.8 10,11 1.9 3.2 
Congaree River. Waco, Tex.. éoscesl | 24 10.4 23 3.2 li 5.6 7.2 
Columbia, 5. C....... sean 52 15 5.9 20 1,3 8; 2.8 4.6 | Valley Junction, ‘Tex...... 215 40 109 21 3.4 8 6.6 7.5 
Santee River. Hempstead, SU is dadsiar 140 40 13.6 23 4.2 5| 72.3 9.4 
Rimini, 8. C :e sees 108 10 13.0 29 7.0 17 | 11.1 6.0 | Booth, Tex. opncns ss ene 61 39 8.7 13 4.2 28-31 6.0 4.5 
St. stephens, as eas 5O 10 8.8 31 7.5 19,20) 81 1.3 "Colorado River. 1-8, 15, 
Edisto River. Ballinger, Tex.. ese | ae 21 9.0 16 1.8 \¢21-23,25-> 2.4 7.2 
ON Fae 75 6 5.2 10 3.6 17 4.3 1.6 28,31 
Broad River RO, Tinks idees isicesix 214 18 5.8 | 19, 20,22 2.5 8 4.4 3.3 
Carlton, Ga.. geccees 30 1] 7.9 17 24 1,2); 43 5.5 Columbus, Tex............ 98 24 15. 2 | 7.2 12-14 9. 6 8.0 
Savannah River. Guadalupe agit 
Calhoun Falls, 8. C....... 347 15 9.0 9, 16 2.9 1] 48 G2 f Gem, Pass ccacccers 112 22 2.4 18 0.2 1-6 0.5 2.2 
Augusta, Ga.............. 268 32 21.1 17 7.6 1/ 13.3 13.5 || Victoria, Tex ............. 35 16 3.3 20 0.9 16 1.5 2.4 
Oconee River. Rio Grande River, 
Milledgeville, Ga......... 147 25 12.0 19 3.1 7| 6.2 89 | San Marcial, N. Mex....... 1, 233 14 8.9 20 7.9 | 2,28,29 83 1.0 
DRE, GE cos.cnce cece cscs 79 30 10, 2 23 0.9 2,3 ) OS ff EE PUR, Weise ccodissnces 1,030 14 8,8 19 7.2 81 8.2 1.6 
Ocmulgee River. Red River of the North. 
BIO, Gc b00s cece oc cece 203 18 10.5 20 2.3 8 5.2 8.2 | Moorhead, Minn.......... 284 26 12.7 5-7 10.9 26-31 11.7 1.8 
Abbeville,Ga......... ... 96 11 8.7 30 2.8 10| 5.4 5.9 Kootenai River. 
Flint River. Bonners Ferry, Idaho..... 123 24 15.4 1 7.9 81 12.4 7.5 
Woodbury, Ga............ 227 10 3.6 12 0.2 i 1.5 3.4 Pend @ Oreille River. 
Montezuma, Ga........... 152 20 10.0 26 3.0 1,2 61 7.0 | Newport, Wash. bas 86 14 6.2 1-3 2.3 314. 5 3.9 
CGE oc snen id ovcs 99 «20 8.4 19 1.9 2| 6.5 6.5 Snake River. 
Bainbridge, Ga......... ; 29 22 11.6 20 5.7 $; 85 5.9 | Lewiston, Idaho .......... 144 24 7.6 1 2.0 26-31 4.0 5.6 
Uhattahoochee River. Riparia, Wash ............ 67 30 7.5 1 2.2 31... 4.5 5.3 
Oakdale, Ga ......... 305 18 12.5 19 2.0 5 5.8 105 Columbia River. 
Weat Point, Ga.......... 239 20 8.6 20 2.5 1,3' 4.9 6.1 | Wenatchee, Wash ......... 473 40 27.0 14-16 22.3 31 24.6 4.7 
Eufaula, Ala ......... 90 40 14.0 21 2.2 307.0) «11.8 | Umatilla, Oreg......... 270 25 12.5 9.9 BL 11.6 2.6 
Alaga, Ala. case ; 30 25 16,3 17 4.0 8 10.2 12.3 | The Dalles, Oreg........... 166 40 19.1 15 14.4 31 17.7 4.7 
a River. Willamette River. 
Rome, Ga poacenes 266 30 16.7 19 2.0 12-14 5.6 14.7 | Albany, Oreg............. 118 20 3.0 1 .4 28-31 1.9 1.6 
Gadsden, . OR toe 162 22 17.9 20 2.0 14; 7.0 18.9 | Salem, Ovreg.........0.. ‘ 84 20 1.7 1 0.0 28-31 «(0.5 1,7 
Lock No. 4, Ala............ 8 17) 149 19 1.7 34 6.1 132 | Portland, Ureg............ 12) 15| 10.3 6,7 7.5 31/94 2.8 
Wetumpka, Ala. iam 12 45 27.0 21 5.0 3,7 13.4 22.0 Sacramento River. 
ee 4 River. oe 4 eee 201 23 3.3 6 1.4 30,31 2.2 1.9 
Milstead, Ala ee 42 35 18.5 16 2.0 2; 7.3 16.5 | Sacramento, Cal............ 64 25 20. 5 1,2 11,7 31 «16.3 8.8 
(*) 1 day missing. 
CLIMATOLOGICAL DATA FOR COSTA RICA. Miscellaneous data: 
“ ’ ae ; - : ep emntee : Rain, inches... 4 be gvcat sts ce oen veetestbucs 4. 23 
ommuonicated by Sefior Anastasio ae. : a of the Physico-Geographic Institute of SG Re ae, a Pe eee 95 84 
b Evaporation, for the whole mouth, ‘inches 
APRIL, 1906. ee - ¥ — 
nas: eat Minimum ; oe: stig Chew own ote 
AN JOSE. Mouse af emnttnec. «0... d.nik seas es wa bak kkk oe cs Low 149 73 
[ Altitude, 3835 feet, ¢=9° 56" 3° N, A= 84° 4! 10.75 W. of Greenwich, } Average velocity of wind (feet per second). 28 
Temperature : °F. Earthquakes, OE NEBL eh ME RI 7 
Mean..... 68. 4 Average intensity of earthquakes (Rossi- Forel scale). I 
Average of daily maxima = 9 COSTA RICAN RAINFALL STATIONS. Feshes. 
Average of daily minima 2. 2 San Juan de Dios de pbb ADE Pr eee a ! 2.79 
Highest temperature of the month 87.6 Santiago 5. 94 
' 58.8 isken ; we ero ° 
Lowest temperature of the month 8 Penhenemes. vs eRe) leet ROS MR od 9 9 33 
Pressure : ; Inches. Tuis ...... ay Ey 14. 20 
Mean, corrected for temperature and instrumental error. 26.22 Peralta 22. 41 
Maximum, corrected for temperature and instrumental error - Cafias a a ate Ae: 1.49 
Minimum, corrected for temperature and instrumental error 26. O07 Las Lomas .... MEATS Fe kt oe 24.60 
Mean reduced to standard weight 26.15 Swamp Mouth. . aa Ot aA 2. 34 
Mean reduced to sea level 30.02 San Carlos. 9 pe ; 12 81 
Relative humidity : Per cent. Nuestro Amo we? Y 4.34 
Mean 75.6 Siquirres.... : svi pwucen 1. 99 
Maximum 100.0 Tres Rios. ced) re ae fees ee 2. 20 
Minimum . yee RTS woaee Gul SEN e pen ark 29.0 Cartago. uw pibie.ds\schladen sp Shad eh obese Oa as caine Laisa 2. 80 
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